RAD-A149 944 HRTER QUHLITS’ MRNHGEHENT STUDIES POSTIHPOUNDHENT STUDV
OF RE “BOB’ WOODRU.. (U> GECLOGICAL SURVEY OF RLABAMA
NIVERSITV M F METTEE ET AL. AUG 84 COESRH/PDEE -84/885

UNCLASSIFIED DACWO1-78-C-8122 F/G 8/8




PO

W e 2 0 » o+ -

Iﬁm 25
ooy
—— m e
ik

|| £ J2S

o

25 lis e

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A




om kiAo ““‘w"‘@H"‘}“hwﬂ"*wu‘?m 1.\‘1‘. ;. liaaaii Sl _Sandiad

PO

COESAM/PDEE-84/005

Water Quality
gement ™= i

]
.
S
.
.
.
.
.‘
.

it

P P SR e Akl kot ot PR T & 2 o R

R e e I

N P AP

......

(. o ‘:"; ;'.' K '“ ‘ il 'I‘l ‘”l’n“ e B
LU e ﬁ At

.P‘-"

Rty |

=Ty, P ce

i

o ELEC'\ ‘
&, JANZ O R

% ‘I,’«"“MHV
”3 - hm’u

M\",‘}

e e s

of Engineers TR ”, et has b T'i A \
-

P
J’Nuhu,, » .
G‘lto.“‘““ . XA TS &‘f“"‘:.-."u"i.:\,s.‘.
US Army Corps \ Rl e )

Mobile District oo nie telecse and

. d;!n‘;x m are “‘:"1
; ..

— g'"' - -




. dve Tommwwo )' b e BN A M N el Mt S R "R 28,

REPRODUTED AT GOVERNMENT EXPENSE \

o . - . e ‘,,-H. L IR JUE Lt & S L Y S
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) .
READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
T'RhPORT NUMBER 2. GOVY ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER
COESAM/PDEE~84/005
4. TITLE (and Subtitle) 3. TYPE OF REPORT & PERIOD COVERED

Studv of R. E. "Bob" Woodruff Lake, Alabama

Water Quality Management Studies, Postimpoundment | Final ~ April-September 1978

River, Alabama €. PERFORMING ORG. REPORT NUMBER
7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)
M. F. Mettee, S. C. Harris, and A. M. Malatino DACW01-78-C-0122
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK
AREA & WORK UNIT NUMBERS

Geological Survey of Alabama
P. 0. Drawer O
Universitv, AL 25486

1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
Department of the Army August 1984
Mobile District, Corps of Engineers 13. NUMBER OF PAGES
P. C. Box 2288, Mobile, AL 36628-0001 543

14 MONITORING AGENCY NAME & ADORESS(If different from Controlling Office) 15. SECURITY CL ASS. (of thie report)

Unclassified

1Sa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for Public Release; Distribution Unlimited

17 DISTRIBUTION STATEMENT (of the sbatract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

Water quality Algal growth potential Alabama River
Limnology Benthos

Tissue analysis Plankton

R. E. "Bob" Woodruff Lake Stratification

20. ABSTRACT (Coutinue an reverse side if necessary and Identify by block number)

Water, biological, and sediment samples were collected from 46 major
stations on the R, E. 'Bob" Woodruff, William "Bil1" Dannelly and Claiborne
Reservoirs on the Alabama, Coosa and Tallapoosa Rivers during Phase T (August
9, 1977 through December 8, 1977) and 47 stations during Phase II (April 10,
1978 through September 18, 1978). This report covers the presentation and

interpretation of data for the R. ii. "Bob" Woodruff Reservoir--Phase 11,
Reports on William "Bi11" Dannelly and Claiborne Reservoirs are presented in

DD , 35" W73 " EDITION OF 1 MOV 68 1S OBSOLETE

seggrate te;cgl Qa‘a :Q: ﬁhg 1222 nwmm—

SECURMTY CLASSIFICATION OF TNIS PAGE (;ﬂ Deote Entered)

oy

1
|
i
«
-
-
“
.
i

“»

e e .



e i al ki Sadl el Sadtd Shd A T T a7 47 -7

a r— = T .
REPRODUCED AT GOVERNMENT EXPENSE \
e ) . .

SECURITY CLASSIFICATIOR CF THiS PAGE(When Date Bntered)

separate report (Geological Survey of Alabama (GSA), 1983).

Water, biological, and sediment samples were collected during five
sampling runs from 18 stations above and one station immediately below
Robert F.Henry Lock and Dam. Eighteen stations were located in the R, E.

. "Bob" Woodruff Reservoir (between river miles 0.5 and 4.4 on the Coosa River,
- botween river miles 0.0 and 0.5 on the Tallapoosa River, and between river
- -~ miles 302.0 and 236.0 on the Alabama River). Additionally, three tributary b «
. stations were sampled for dissolved oxvgen, conductivity, pH, temperature,
E oxidation reduction potential, and turbidity to determine how tributaries
influenced the reservoir. Also, selected parameters were examined for
stratification and mixing within the reservoir at chosen stations. Water
R samples from the 48 main samples stations were analyzed for 43 water-
quality parameters, including nutrients, minerals, physical characteristics,
| heavy metals, bacterial populations, chlorophylls a, b and cy adenosine
triphosphate, and algal growth rotential. Sediments were tested twice
' during the two-study-periods at all major stations for concentrations of
heavy metals, nutrients, physical characteristics, organics, and pesticides. , -
Biological sampling included plankton, benthic macroinvertebrates, and 1
macrophvte communities. Selected chemical and biological data were plotted
! for cach of the five sampling runs and were placed on the EPA STORET
computer svstem.

° f
-\

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

. . e P R L. R




Ty 3 vry

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

s i I, VIV ST W W
B A S aAm a4 adan da A e R ha it ) i NROR AR A | L Sl A el M AR Y

v WL W e WY




.« . oA D T ) [ A L L i I S e “Ba i Jia e 4 W W W W WPy WV U TN U N T U W r ™ W B ~Tar ™ a

- -
- X
~ .‘
]

. [
X 4

"4
» .'. N "'

T

~»

Ty
EAE A
.

"

COESAM/PDEE-84/005

vy
.
)

F YOAREA

WATER QUALITY MANAGEMENT STUDIES

Y} PR

v

POSTIMPOUNDMENT STUDY OF R. E. "BOB'" WOODRUFF LAKE
ALABAMA RIVER
ALABAMA
AUGUST~DECEMBER 1977 AND APRIL~SEPTEMBER 1978

oy s 'c.‘v‘.n:

ki B

Prepared under Contract Number DACW01-78-C-0122 é
BY ]
M. F. Mettee, S. C. Harris and A. M, Malatino

Geological Survey of Alabama -
Tuscaloosa, Alabama

FOR

U. S. Army Corps of Engineers
Environmental Quality Section
P. 0. Box 2288
Mobile, Alabama 36628-0001

« ¥

g

.
.‘.

A

August 1984

N

«

4
»

L

L.

. . _
— ) —
et This docume~nt has ben approve s K
5 for public ralaace ond salz, bl \
0 . - . - Ca R
- diztnibut»n is vhiimited ;
'--.‘ U e . -~ ST W . o
._ 4
‘. .
.
"'.‘
.-,',- ......... cer et T et e e
EAEAE AR R S SRR , e A LTIV SRR SR I T . . . )
M.’-’. :1’. o0 Co e e "-'J.\I\':"-'g‘-“ RS R SRR
. . « 0 ) AP L L NPT t et - SO R . S L. - .
Pd e piciaia. bt B e e N e S W A A Y e e e e e e




RS AN S S S b e S (A N I Dt Srhe At 40 S aieg M dr s ‘S

EXPLANATORY NOTE

. .- Throug.aout this report R. E. '"Bob" Woodruff Lake is referred to as Jones
Bluff Reservoir. Additionally, in late 1982, the name of Jones Bluff Lock
and Dam was changed to Robert F. Henry Lock and Dam,
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ABSTRACT

Water, biological, and sediment samples were collected from 46
major stations on the Jones Bluff, William '"'Bill" Dannelly and Claiborne
Reservoirs on the Alabama, Coosa and Tallapoosa Rivers during Phase 1
(August 9, 1977 through December 8, 1977) and 47 stations during Phase
II (April 10, 1978 through September 18, 1978). This report covers the
presentation and interpretation of data for the Jones Bluff Reservoir--
Phase II. Reports on William "Bill" Dannelly and Claiborne Reservoirs
are presented in separate texts. Data for the 1977 phase of the study
can be found in a separate report (Geological Survey of Alabama (GSA),
1983).

Water, biological, and sediment samples were collected during five
sampling runs from 18 stations above and one station immediately below
Jones Bluff Lock and Dam. Eighteen stations were located in the Jones
Bluff Reservoir (between river miles 0.5 and 4.4 on the Coosa River,
between river miles 0.0 and 0.5 on the Tallapoosa River, and between
river miles 302.0 and 236.0 on the Alabama River). Additionally, three
tributary stations were sampled for dissolved oxygen, conductivity, pH,
temperature, oxidation reduction potential, and turbidity o d¢termine
how tributaries influenced the reservoir. Also, selected parameters were
examined for stratification and mixing within the reservoir at chosen
stations. Water samples from the 47 main samples stations were analyzed
for 43 water-quality parameters, including nutrients, minerals, physical
characteristics, heavy metals, bacterial pocpulations, chlorophylls a, b
and ¢, adenosine triphosphate, and algal growth potential. Sediments
were tested twice during the two study periods at all major statioms for
concentrations of heavy metals, nutrients, physical characteristics,
organics, and pesticides. Biological sampling included plankton,
benthic macroinvertebrates, and macrcphyte communities. Selected
chemical and biologicai data were plotted for each cf the five sampling
runs and were placed on the EPA STORET computer system.
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I. INTRODUCTION

During the period of August 9 to December 8, 1977, the Geological
Survey of Alabama (GSA) conducted a water-quality management study of
the Jones Bluff, William "Bill" Dannelly, and Claiborne Reservoirs on
the Alabama River for the U.S. Army Corps of Engineers, Mobile District
(COE) (fig. 1). The data for the Phase I study can be found in the
appendix of the combined Jones Bluff, William ""Bill" Dannelly, and
Claiborne Reservoir report (GSA, 1983). References in this report that
pertain to the 1977 data may be referred to as "Phase I study," "pre-
vious study,’” or "1977 study." The purpose of the study was ta document
baveline envirommental conditions along the river, which would assist
the COE in instituting management practices in the reservoirs. Involved
«n the study was the collection of water, sediment, and biological

samples.

In April 1978, a second phase of this study was initiated on the
same section of the Alabama and Coosa Rivers with the addition of a
Tallapoosa River station. Samples were collected during five runs on
the river made between April 10 and September 18, 1978. Most of the
parameters included in the 1978 study were similar to those tested in
the 1977 study. A comparison of major differences in the two studies is
highlighted in the discussion section of this report. One change was
made in the method of data reporting between the 1977 and 1978 studies.
Rather than ;repare one report, as for the 1977 data, the COE requested
that three separate reports (one per reservoir) be submitted. This
particular report concer-s the results of studies conducted above and
immediately below Jones Bluff Reservoir fiom river miles 0.5 to 4.4 on
the Coosa River, river miles 0.0 to 0.5 on the Tallapoosa River, and
river miles 302.0 to 236.0 on the Alabama River. The second and third
reports will include the results of the William '"Bill" Dannelly and
Claiborne Reservoir studies. Additional parameters involved in the 1978
study were tests for adenosine triphosphate (ATP), analyses of Curbicoula
(mollusk) tissue for the presence of heavy metals and pesticides, dry
hiomass, analyses for several additional water-quality parameters in-
¢luding dissolved sulfate, dissolved organic carbom, and chlerophyll «
with phecphytin correction and generalized mapping of large concentra-
tions of macrophytes. In addition to the 18 stations in the Jones Bluff
Rescrvolr, data from one sampling station below the dam are reported to
defire the characteristics of release water from the reservoir. Three
tributary stations-were "sampled within the reservolr during each samp-
ling run. TIhese tributary stations were Autauga Creek, Catoma Creek,
and Big Swamp Creek.
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rigure 1.~-Map of Alabama, Coosa and Tallapoosa River systems.
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The Coosa River originates at Rome, Georgia, in northwest Georgia

at the junction of the Oostanaula and Etowah Rivers, which have their o
sources in southeastern Tennessee ind northern Georgia (fig. 1). From - =
Rome, the Coosa River flows 286 miles southwesterly through Georgia and j‘

Alabama, to form the Alabama River. The Alabama River flows 318 miles
southwestierly to the northeastern corner of Mobile County where it joins
the lower Tombigbee River. The total drainage area of the Alabama River
in Alabama, Georgia, and Tennessee is 22,500 square miles (U.S. Army
Corps of Engineers, 1976a).

Alabama and unites with the Tallapoosa River 18 miles above Montgomery, <y

Jones Bluff Lock and Dam, located at Alabama River mile 236.13,
consists of earthen dikes and a power plant on the west bank. The 77.9
mile~long Jones Bluff Reservoir has a surface area of 12,300 acres at
normal pool elevation of 125.0 feet and a total capacity of 234,210
acre-feet. The average flow of the river for the period of 1929-70 was
25,100 cubic feet per second (cfs), and the estimated 7-day low flow was
5,330 cfs (U.S. Army Corps of Engineers, 1976b). The maximum monthly
flow in the period of record was 149,000 cfs; the minimum daily flow was
3,3¢y cfs.




haT e T “Ri "R i TPl A And At Sag Sall Snd_ i tei A ui Sk S0 |

II. OBJECTIVES

75 T

The objectives of the study as stated in the contractual agreement
between the U.S. Army Corps of Engineers and the Alabama Geological

S

.

Survey are as follows: -]

4 5-4
El "A. Document general post-impoundment conditions of the reser- !’
]

| voirs;

L. Establish base-line conditions for future comparisons;

- C. Ilentify water quality-environmental problems;

D. Collect data to allow guidance to reservoir regulation ele-
ments concerning reservoir control discharge water quality
relationships;

L. Collect data that will provide rn adequate data base and
understanding of project conditions to facilitate coordination
with state agencies to implement watershed pollution control."
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ITI. MATERIALS AND METHODS

Chemical
1. Water

Water samples were collected from 19 main river and three
tributary stations on the Alabama-Coosa-Tallapoosa River system
over a one-week period during five runs between April 10 and
September 18, 1978. A list of station numbers, U.S. Environmental
Protection Agency (EPA) STORET station numbers, and location of
each of the 19 main river and three tributary stations are given in
table 1. Geographical locations of the stations are shown in figure
2. The collection schedule and a list of analyses performed at
each station by the GSA, Geochemistry-Water Quality Laboratory in
Tuscaloosa during the 1977 and the 1978 studies are given in table
2.

Water samples, except thoge analyzed for the biochemical
parameters (algal growth potential, adenosine triphosphate, bac-
teria, and the chlorophylls) and total and dissolved organic car-
bon, were collected with a Kemmerer 1.2-liter plastic sampler at
midstream, 5 feet below the water surface or at a mid-depth where
the river was less than 10 feet deep. Samples analyzed for total
organic carbon and dissolved organic carbon were collected in a 1~
gallon glass bottle supported by a metal cage. Samples analyzed
for bacteria were collected in a sterilized Wheaton 300-milliliter
(nl) bottle. A beta-type water sampler was used to collect depth-~
integrated whole water samples for the biochemical parametcrs
(Section III.B).

Water samples were collected and preserved according to
approved EPA (1974) or American Public Health Association (APHA)
(1975) procedures. Water-quality parameters tested, associlated
units, EPA STORET codes, test procedures, and preservation tech-
niques used throughout the 1977 and 1978 studles are given in table
3. Parameters, methods, ovr techniques that differed between the
1977 and 1978 studies are indicated by asterisks that correspond to
footnotes in the table.

Three tributary stations (Autauga, Catoma and big Swamp
Creeks) were selected for in situ measurements. Parameters inciuded

<
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Table l.--Identificaticn of the 18 sampling stations above and
one station below Jones Bluff Lock and Dam on the Alabama,
Coosa and Tallapoosa Rivers, August through Decembar 1977
(Phase 1) and Apri. through September 1978 (Phase II)

STORET
Station identification River
number number Location mile
01 02419892 Tallapoosa River 0.5 miles from mouth 0.5
1 02411605 Coosa River at Wetumpka, Alabama 6.4
2 02419965 Coosa River below Mortar Creek near
Elmore, Alabama 4.4
3 02419980 Alabama River at Coosada Ferry at
Coosada, Alabama 302.0
4 02419983 Alabama River near Chisolm, Alabama 298.1
5 02419986 Alabama River at L&N Railroad near
" Millbrook, Alabama 293.2
- 6 02419987 Alabama River at Alabama Highway 143
}! near Montgomery, Alabama 288.2
. 7 02419989 Alabama River near Maxwell Air Force
E Base near Montgomery, Alabama 282.9
8 02420045 Alabama River near Prattville,
r Alabama 277.6
- 9 02420600 Alabama River below Autauga Creek
- near Prattville, Alabama 274.2
o 10 02421060 Alabama River below Catoma Creek
“ near Prattville, Alabama 271.7
- 11 02421090 Alabama River above Pintlalla Creek
= near Prattville, Alabama 269.8
- 12 02421195 Alabama River near Burkville, Alabama 267.1
ti 13 02421220 Alabama River below Rocky Branch near
d Lowndesboro, Alabama 260.3
2 14 02421290 Alabama River below Beaver Creek near
.- Autaugaville, Alabama 244.,7
B 15 02421315 Alabama River below Ivy Creek near
- Mulberry, Alabama 240.7
9 16 02421325 Alabama River at Days Bend near
- Benton, Alabama 238.7
. 17 02421349 Alabama River just above Jones Bluff
o Lock and Dam near Benton, Alabama 236.4
- 18 02421355 Alabama River just below Jones Bluff
- Lock and Dam near Benton, Alabama 236.0
e B None Autauga Creek 275.2
Pg C None Catoma Creek 273.2
ﬁ; D None Big Swamp Creek 234.0
b~
S|
. Station was added for Phase II of the study. .
- 6
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EI wvere depth, estimated flow, temperature, pH, turbidity, conduct-
N ance, oxidation-reduction potential (ORP) and dissolved oxygen.

LA AP

To determine the extent of mixing and stratification within
the river, in situ measurements were made at each station for
dissolved oxygen (DO), temperature, pH, alkalinity, conductivity,
oxidationr~-reduction potential, secchi disc readings and percent
light transmission. Tlese measurements (except percent light
transmission and secchi disc) were made 1 foot below the water's
surface and 3 feet above the river bed at midstream and within the
littoral zones of both river banks during the first and fifth
sampling runs only. Additional measurements taken at varying depth
jntervals of the same parameters, plus ORP, were conducted at five
equally spaced intervals (right bank, right middle, midstream, left
middle, and left bank) at river stations 8 and 16 during the fifth
campling run. Data obtained from these samples were used to
develop isopleths for the various parameters and to determine
possible stratification in the river.

The GSA laboratory quality-assurance program, including a
description of sampling methods, sample containers, sample pre-
servation, transportation, sample storage periods, field and AN
laboratory analytical procedures, detection limits, quality con- X
trol, and biological sampling and identification procedures, was =
submitted to COE and approved prior to sample collection. !’

* 1
WP

The Geochemical-Water Quality Research (GWQR) Division of GSA
coordinated the quality control procedures followed in this study
with the COE. Manuals describiug the laboratory procedures to be
followed were sent to the COE offices and approved prior to sampl=
collection. A representative from the COE South Atlantic Divisior
Laboratory (SADL) inspected the GSA laboratory to assure that the
analytical techniques and procedures to be followed were accept-
able. In addition, three members of the SADL and two representa-
tives of the COE office accompanied GSA's field crew on their
initial sampling trip to observe sampling methods and sample pres-
ervation techniques. Overall quality of the project was examined
by the COE office through a review of monthly progress reports,
through periodic field and laboratory inspections, and through
recommendations furnished them by SADL.

As part of the quality-control program, the GSA laboratory
analyzed several duplicate samples. Water samples were split in
the field by filling two separate containers from the same grab
samples. Two split samples were shipped to SADL for quality con-
trol analysis. The results obtained by SADL and GSA were then
compared by the COE for acceptability. A standard reference sample
program administered by the U.S. Geological Survey (USGS) Water
Regources Division, Denver, Colorado, was also included as part of -
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mental Laboratory). The GSA laboratory also analyzed four 'un-
known' samples provided by the COE office.

For 50 percent of all duplicate samples analyzed for metals,
an additional sample was spiked in the field with double the ex-
pected metal concentration. A glass ampule containing a known
concentrate of gpecific metals was added to those acidified sample
containers used for metal determinations and appropriately acidi-
fied. This was done to check the accuracy and precision of the GSA
laboratory's metal-extraction procedures. The results shoved that
99 percent of the metal spiked in the field was recovered.

For calibration purposes, the GSA also ran known internal
water standards (USGS or EPA certified) with each set of samples to
provide each analyst with an immediate check on the reliability of
their determinations. Field meters were calibrated at each samp-
ling station according to manufacturer's instruction manuals.

All samples collected by GSA were held for 60 days after
submitting the monthly progress report until the results of the
sampling data had been reviewed and verified.

2. Sediment

Sediment samples were collected a: nine sampling statious
within the Jones Bluff Reservoir and at oune station below the Lock
and Dam (fig. 1 and table 1) from August 1-7, 1978, according to
the schedule shown on table 2.

The sediment samples were collected with an epoxy-painted
Ponar dredge at four 2qually spaced locations across the width of
the viver. These four locations were at the right bank, right of
midstream, left of miistream, and at the left bank.

The four (cross-sectional) sediment samples were poured into a
5-gallin polyethylene container, well mixed, and a l-liter aliquot
of the homogeneous sample was taken. The gsediment samples were
analyzed for grain size, nutrients, oil and grease, total organic
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: the quality-control program. In this program, the USGS furnished .LA
the GSA with "unknown" samples that were analyzed in October 1977 e

and June 1978. A total of 34 parameters (including trace metals, o

nutrients, and physical and chemical constituents) were determined 7!

as part of CSA's participation in the USGS program. All of the o

determinations made by the GSA laboratory in this progrum were o

wi hin one standard deviation of the mean concentration as de- .

termined by over 50 participating private, state, and federal Qé

laboratories (which included the EPA, Athens, Georgia, Environ- -
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carbon (TOC), volatile solids, and 10 heavy metals (arsenic, cad-
mium, copper, lead, manganese, mercury, zinc, iron, chromium, and
nickel). Procedures and methods used to analyze sediment samples
are given in table 3.

On the basis of the mechanical analysis, the sediment samples
were classified according to the U.S. Bureau of Soils textural
classification system \American Society for Testing and Materials
(ASTM), 1978).

{s part of the quality control program, sediment samples
collected at stations '3 and 17 were split in the field and re-
turnec to the GSA laboratory for analysis. The GSA laboratory ran
internal reference standards on each sample as part of the quality-
control program. Split analysis results were provided to the COE
staff in a monthly progress report.

3. Corbicula Tissue

The stations chosen for collecting the Corbicula for the 1978
study were based on the distribution of benthic organisms found
during the 1977 study. However, no (or at least verv few) Cor-
bicula were founa at some of the stations originally chosen. After
extensive searching, composite samples from two or more stations
were used to obtain the minimum tissue weight requirad for the
analyses. It was assumed that the composited samples were repre-
sentative of the general area. (orbiculc samples were collected
using an epoxy-coated dredge at individual stations during the
April 10-18, 1978, and August 11-18, 1978, runs for stations 8 and
17. Cumposited Corbicula sam;les were obtained at stations 7 and 8
for one representative sample and at stations 10, 11, and 12 for a
second representative sample during the August 1-7, 1978, run. The
tissue samples were analyzed for the parameters shown in table 2
uging the procedures shown in table 3.

Biochemical
1. Adenosine Triphosphate

Samples used for determinatior of adenosine triphosphate (ATP)
were collected at each station (fig. 1l; table 1) during each of the
five sampling trips during 1978 (table 2). Using a beta-type water
sampler, a 1-liter grab sample of water was taken at the surface
and at l-meter (m) intervals until the lower limit (I m above
bottom) was reached. These samples were mixed and an aliquot was
taken. If the water depth at the sampling station exceeded 7 m,
only eight grab samples were collected at the required sampling
interval, including the surface samples. These samples were then
well mixed and aliquots taken.
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The initial ATP extractions were performed in the field at the
time each aliquot sample was taken, as required by the ASTM (1977)
method (table 3). The aliquot was filtered on Gelman 0.45 micron
filter paper and the residue on the filter paper was extracted by
tris buffer solution. The extracted filter paper with the ATP
residue was rolled and placed in a screw cap test tube and placed
in an ice chest with dry ice. The frozen sample was returned to the
laboratory where it was stored in a freezer until the time of the
analysis. The time element for freezer storage from sample col-
lection to analysis was no longer than 5 months.

As part of the quality-control program and ASTM procedure, the
GSA laboratory ran triplicate samples along with duplicate split
and internally prepared ATP samples. The split samples comprised 10
percent of all samples colle:ted for the entire 1978 study period.

2, Algal Growth Potential

Algal growth potential (AGP) tests were conducted at stations
0, 1, 8 and 16 during the April, August and September runs (tabie
2). Procedures for collecting AGP samples were identical to those
used for collecting the ATP samples, except for the extraction
procedure. (See previous section, Adenosine Triphosphate.) The AGP
data is reported as the maximum standing crop in milligrams dry
weight algae per liter. A Coulter model ZBI electronic particle
counter and mean cell volume accessory was used to determine the
concentration of algal particles (cells or colonies of cells). The
following equation (Greeson, 1977) was used to calculate the milli-
grams of dry weight per liter (mg (dry wt)/1):

_ cells ym’ 2.5 X 1077 ug dry wt dilution
ng (dry we)/liter = ml cell um® . factor
. kg dry wt
ml

where cells/ml is the coincident corrected cell count per milli-
liter (determined by electronic particle counter); um3/cell is the
volume of cells in cubic micrometerg (determined by mean cell
volume accessory); and ug dry wt/um3 is the dry weight (gravi-
metric) cells per cubic micrometer. Dilution factor is the dilution
of algal cells from pure culture with particle free saline solution
for proper counting range.

The EZPA (Corvallis, Oregon) AGP procedure (EPA, 1973) was
followed {tabie 3), and the alternative method of manually shaking
the samples once a day was used instead of mechanical shaking.
Jelenastrwn earricormutum was the test organism as per the EPA
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procedure. The waters usec for the AGP tests were analyzed for o3
total Kjeldahl nitrogen (T1KN), nitrate + nitrite as nitrogen,
ammonia as nitrogen, total phosphorus as phosphorus, dissolved
ortho-phosphate as phospheorus, conductivity, and pH before and
after autoclaving.

d
3. Dry Biomass *q

The dry biomass of plankton was determined for all 18 statioms
within the Jones Bluff Reservoir and the release-water station s
below the Jones Bluff Lock and Dam for all collection periods h
(table 2). .

The collection procedure was identical to that for ATP, except
for the extraction procedure. An aliquot of the composited, well-
mixed sample was placed in a 2-liter bottle, placed in an ice
cnhest, and chilled to 4 degrees Celsius (°C). The samples were then
transported to the GSA laboratory and irefrigerated at 4°C until
time of analysis.

The APHA (1975) procedures for dry biomass were followed
(table 3). Duplicate analyses were performed for 10 percent of all
samples collected, as part of the quality-control program for the
dry biomass determination.

4. Chlorophyll

Water samples for the determination of chlorophyils a, b and
2 were collected during every sampling period at each of the 18
s:ations within the Jones Bluff Reservoir and at the one release-
water stacicn below Jones Bluff Lock and Dam during the 1978 study
(table 2). The collection procedures for these parameters were
identical to those procedures followed in collecting ATP samples,
except for the extraction procedures. An aliquot of the composited,
well-mixed sample was placed in a 2-liter bottle, stored in an ice
chest and chilled to 4°C. The samples were then transported to the
GSA laboratory, filtered through Gelman 0.45 micron paper, placed
in a petri dish, and frozer until the time of analysis, which was
within 30 days of the initial extraction procedure.

LIPRN

foelr ey

The APHA (1975) manual was followed for determining the con-
centrations of culotophylls a (pheophytin correction), b and o
(table 3). For comparisons of 1977 and 1978 data, it shou.d be
noted that the pheophytin correction was not used in the 1977 study

PP/ |

(table 3). ]

-

Duplicate analyses were performed for 10 percent of all ]

samples collected, as part of the quality-control progran. - 4'
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5. Bacteria

Water samples for fecal coliform and fecal streptococci bac-
teria determinations were collected every sampling period at each
of the 18 stations within the Jones Bluff Reservoir and at the one
relcase-water station below Jones Bluff Lock and Dam during the
1978 study (table 2).

Samples for these two bacteria parameters were collected 1
foot below the water surface using a calibrated rod with an at-
tached metal cage. The cage held a sterile ground glass-stoppered
Wheaton 200~-ml glass bottle.

Following sample collection, the bottle was placed in an ice
chest. The APHA (1975) membrane filter technique was used for
performing the analyses in situ. Fresh bacteria media was made up
daily. Through a mobile laboratory shuttle process, the person
receiving the samples at the end of a sampling day filtered the
samples on a 0.45 micron filter in the field. Filtered bacteria
samples in sterilized petri dishes were immediately placed in a
portable Millipore incubator which was connected to the DC current
of the shuttle vehicle. After reaching the GSA laboratory, the
incubator was plugged into a 110-volt receptacle and the incubation
periocd continued without any interruption with the same constant
temperature incubator.

As part of the quality-control program, a minimum of five
aliquots were diluted to cover suspected low and high ranges of
bacteria counts for each parameter at each station. Average values
of the ideal colony counts were tabulated and reported for each
parameter. All media supplies and glassware used for bacteria
determination were inspected daily for contamination. Blank auto-
claved distilled water samples were subjected to all the procedures
in the APHA method; no contamination was detected.

Biological
I. Phytoplankton

During the 1977 phase of this study, phytoplankton and zoo-
planxton were collected as one sample with a Wisconsin-style
plankton net having a 12.7-cm mouth, a Nitex net throat with 80-
micron apertures, and a brass bucket containing 58.1 square cm of
filier ne.. Information relative to sample preservation, treatment
in the laboratory and organism identification and tabulation is
glvea dn GJA (1983).
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During the 1978 phase of this study, sam; e taken at the
surface and at l-m depth iaitervals with a Kemm. 2-liter plas-
tic sampler and c.omposited. If water depth at mpling site ex-
ceeded 7 m, a total of eight samples at l-m inte..uls were col-
lected and composited. From this well-mixed composited sample, a 1-
liter phy*toplankton sample was extracted, immediately preserved
with a merthiolated iodine solution, and the following data were
recorded: date of collection, number of samples from which the
composited sample was taken, and the station number. The merthio-
lated iodine solution tor phytoplankton preservation was prepared
according to Weber (1973). Thirty-six ml of this preservative wis
added to each l-liter sample bottle.

After the samples were transferred to the laboratory,
portion of each sample was examined bv usiag an Utermohl-tvpe
sedimentation apparatus (fig. 3). A tube length of 20 mm wais
c.aosen because this depth seemed to be the maximum colunn of water
through which phytoplankton cells could be observed without be-
co>ming too distorted.

Initiallyv, each sample was thoroughly mixed by inverting it a
minimum of 20 times. The sedimentation tube and its 2.%-cm-long
extension were then filled with the sample by pipetting with a
seriological pipette and the sample w~as allowed to settle at a rate
o’ 4 hours per cm of tube height. After settling had occurred. the
water column was separated from the concentrate by extracting the
water with a pipette to below the extension tube, and then = .
e:xtension tube was removed. The concentrated sample was subse-
quently examined using an inverted compound microscope at 2 magni-
fication of either 600X or 625X, depending upon the scope which was
used for that parcticular sample. All cells or organisms larger
than 6 micrometers in length or width were scored.

To make the phytoplankton counts, the entire slide was exam-
ined and each individual cell or organism was scored. A minimum
of 300 units (cells for unicellular forms and organisms for co-
lonial or filamentous foims) were counted in each sample. If a

large number of colonies or filaments appeared in the field, the ;
average number of cells present in an average-size colony or fila- N
ment was determined and this factor was multiplied by the colony -
number. The number of organisms and number of cells of each taxon N
were recorded for each sample. When a small number of colounies was ;
observed, the number of cells was counted for each colony. ™
,"
Certain samples contained an unusually small number of or-

ganisms and high concentrations of inorganic particles. Tn an X
attempt to prevent expenditure of time in examining these samples, )

a 60 percent confidence factor was used. That is, if 300 organisms °
were not found on one slide, then a second slide was prepared. The T 9
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counting was terminated after the second slide was examined if
f ewer than 40 percent new genera were scored. At no time was a
third slide required.

The number of organisms per liter was calculated by two pro-
cedures. The first procedure was used for the April, May-June, and
July runs, and the second procedure for the August and September
runs.

Procedure I. An "x" value was calculated for each sample by
th: following fcrmula:

_1000 ml_
x = _(total volume - volume of preservative)
total volume

To determine the cells per liter, the following formula was used:

cells/liter - x cells counted
sample volume

where sample volume is total number of ml settled in the Utermdhl
chamber.

Procedure 1I. The total sample was allowed to settle for
several weeks. Then without any shaking, 36 ml of supernatent (the
volume of preservative added) was extracted. Since the sample was
then equivalent to a whole water sample, no 'x" value had to be

calculated. Instead, the following formula was used:

cells/iiter = 1000 [-S&1ls counted
sample volume

where sample volume is total number of ml settled in Utermohl
chamber.

The second procedure was employed since it made calculations
much easier--1 ml of gsample was equivalent to 1 ml of river water.

Identification of phytoplankton was to the generic level when
practical, and the two dominant taxa in each sample were identified
to the specific level when practical.

The processing of diatoms for identification of dominant
species was done in accordance with USGS procedures (Greeson,
1977). From each sample, a l-ml plankton suspension was withdrawn
by pipetting with a seriological pipette and was placed on a glass
slide. The slide was placed on a special high-temperature hotplate
where it was incinerated at 1000°F. Diatom frustules remained
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intact aud were mounted in Hyrax rather than Cadex as specified by
Greeson (19/7). Permanent slides obtained from this process were .
examined at magnifications of both 400X and 1000X, and the dominant ®
species were identified.

References used to identify phytoplankton included Desikachary
(1959), tdmondson (1959), Patrick and Reimer (1966), Pennak (1953).
Prescott (1970), Smith (195G), Weber (1971), and Whitford and
Schumacher (1973). As a quality-control measure, selected phyto-
plankton samples were split and one-half of the sample was sub-
mitted to the COE, which had the samples analyzed by an outside
consultant. Comparison of sample analyses indicated that GSA
biologists usually found more taxa and organisms than the outside
consultants, which was due in part to more specialized instru-
mentation and higher magnifications of the microscopes used during
the study.

IRy, Je

b

Selected phytoplankton data (table 4) were entered into the
EPA STORET system for future retrieval.

e

-
®
2. Zooplankton ]
During the 1977 phase of this study, zooplankton samples were ]
collected with a small Wisconsin-style plankton net which had .
12.7-cm mouth, a throat constructed of 80-micron aperture Nitex n.-t J
and a brass coilection bucket containing 58.1 square cm of filter ®
net. Samples were preserved and transported to the laboratory fo: 1
analysis. A summary of sample treatment during this phase of the i
study is found in GSA (1983), 5
Zooplankton samples were collected during the 1978 phase with B
a larger Wisconsin-type plankton net that had a mouth diameter of “
49 e¢m. A small General Oceanics, Inc., flowmeter was suspended in 1
the mouth of the net by two pieces of monofilament line that were n
attached to opposite gides of the steel hoop located arocund the net -
mouth. 2
)
In order tc obtain as nearly a vertlcal tow as possible, a é’
22.5-ky welght wae attached to the second and larger steel bridle -4
s the net.  In a vertical position, the entire net and weight _{
avparatus was approuximately 3 meters leng and consisted of, from .
iop ro hottom: & bridle, the net and collection bucket, and the ~
P2, 0wy weldght. Beoisuse of the extreme velocity of the Alabama .
hiver, =/.n aaving periods of normal flow, it wis imnossible while Py
St Loos srasoat snctor on site to nake a strictly vertical tow with ~
che et ol ascoc foted wedght, At the requestc of the contracting .
otfi wr, ‘haretare, zooplankton samples were collected with the n-t )
while orirting wita the curreant at each station rather than at -
anchor, )
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Table 4.--EPA STORET data codes utilized for storage of
biological data collected from the Alabama, Coosa and
Tallapoosa Rivers, 1977 and 1978

STORET
Category nunber STORET parameter Concentration

Phytoplankton 71300 Division Chloropnyta number per liter
71302 Ovder Veolvocales . e
71308 Order Tetrasporales .
71311% Order Ulotrichales .
71320% Order Cladophorales .
71322% Order Chlwrococcales . .
71335 Order Zygnematales e .
71379% Order Euglenales .
71383% Order Dinokontae e e .
71393 Division Chrysophyt: . e
71394 Class Chrysophyceae . .
71295% Order Chrysomonadales . e
71400 Class Bacillariophyceae o e s
71401%* Order Centrales e
71408%* Order Fennales . . .
71432 Division Cyanophyta .« oo
71434 Order Chroococcales .« 0.
71438 Order Chamaesiphonales . e e
71440 Order Hormogonales e
71377 Division Euglenophyta . e
71381 Division Pyrrophyta . e e

Zooplankton 71261% Phylum Picotozoa number per liter
71263 Class Sarcodina . . .
71269 Class Ciliata o o .
71270 Phylum Rotifera . . e
71287 Phylum Arthropoda .« e
71289 Larvae Crustacea . -
71291%* Order Cladocera .. .
71295 Subclass Ostracoda . . .
71297% Order Copepoda « .o
60990* Zooplankton other o .

Benthos 00571%* Benthic biomass grams per square meter
75003 Sponges number per square meter
75006 Bryozoa . o .
75009* Caddis . e
75012 Snails e
75015 Leeches . .
75018%* Chaoborus .
75021%* Chironomidae .

75024 Corbicula
75027% Hexagenia

*Paramerers used August through December 1977,
28
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N> allowances were made during the 1977 work phase for the
collection of velocity data at each station. This oversight vas a
handicap in accurately calculating the number of organisms present
in each liter of river water sampled. Velocity measurements were
.:ade at each station during the 1978 phase as follows: The area of
the plankton net mouth was first calculated using the following
formula:

area = 'TTI.'2

where area equals square centimeters, m = 3.14 and r = 24.5 centi-
meters. The area obtained (1884.8 square centimeters) was then
multiplied by a water depth (height) of 1 cm. This calculation
yielded a standard volume of 1884.8 cubic cm or 1.8 liters (1000
cubic cm = 1 liter) of water entering the net per cm of water depth
sampled.

At each station, the reading obtained from the flowmeter
attached to the net was used to determine the number of centimeters
of water that entered the net per second of tow time. This value
was multiplied by the number of seconds required by the tow to give
the total number of centimeters that entered the net, which was
then multiplied by 1.8 liters to give the total volume of water
that passed through the net.

In addition to calculating the actual volume, an ideal tow
volume was derived by multiplying the water depth (in cm) at the
site by 1.8 liters, the volume of water entering the net per I cm
of depth. Percent net efficiency in sampling the water column was
obtained by dividing the actual flow computation by the jdeal
estimate. Most values obtained by this procedure were less than
100 percent, which indicated clogging of the net. 1In those cases
where net efficiency was less than #0 percent, a second shorter tow
was made in order to more completely sample the entire water
column.

Once it reached the surface, the net was immediately washed
from the outside and the organigms that were collected in the
plankton bucket were placed in a bottle and preserved. Beginning
in August 1978 at those stations where water depth was too shallow
1o sample with a8 tow, 40 liters of water were poured through the
pianxton net. During the 1977 phase of the study and inicially

Jurin, tiue 1978 uiose, zooplankton samples were preserved with a
mer:alolated fodine soclutlon. This preservative, however, did not
cauntetely preserve the zooplankton samples and its use was discon-
tinued {o tavor or 12 ml of 37-percent aqueous tormalin. The date
5t collecrion and statlon number were racorded on the bottle ior

future refercoace.
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In the laboratory, a l-ml aliquot was withdrawn from a tho-
roughly agitated sample with a Hensen-Stempel pipette and placed in
a Sedguick-Rafter counting cell. All organisms contained within
were identified to the generic level and enumerated. A minimum of
300 organusms or five l-ml aliquots were examined and tabulated
from each sample. The two dominant zooplankters in each sample
were identified to the species level, when possible. Tabulated
data were used to calculate the number of organisms per taxon per
liter of river water sampled (organisms/liter for each taxon)
according to the following formula:

(ml of Ho0 in sample)
(organisms in taxon) (ml used in sample count)
liters of river H20 that passed through net

organisms In taxon
liters of river H20

When encountered, eggs were enumerated and nauplii were identified
to order and enumerated. In the case of colonial forms, the entire
colony was counted as a single individual within a taxon. Refer-
ences used in the identification process included Edmondson (1959),
Goodey (1963) and Pernak (1953). Representative zooplankton samples
were also submitted to the COE for verification by an outside
laboratory. Selected zooplankton data were entered into the EPA
STORET system (table 4) for future retrieval.

3. Benthic Macroinvertebrates--~Ponar

Benthic macroinvertebrates were collected during the August
1977 sampling run with a 15-cm by 15-cm Ekman dredge. Beginning
with the September 1977 trip and continuing through the end of the
project, samples were collected with a 23-cm by 23-cm epoxy~coated
Ponar dredge. The Ponar dredge was substituted because its heavier
weight obtained larger samples of substrate and associated organ-
isms. At each sampling station, one sample was taken near each
bank (littoral zone) and one was collected in midstream (profundal
zone) for a total of three samples per station. Each sample was
immediately washed through a U.S. Standard No. 30 sieve and the
suspension preserved with 70-percent aqueous ethanol with rose
bengal stain added. Samples were numbered aad the collection date
recorded.

Samples were transported to the laboratory where the benthic
organigms were hand-picked from the substrate and detrital materials.
lile organisms from each sampling station were weighed wet to the
nearest 0.1 gram using the technique of Weber (1973). The biomass
measurement for the two littoral samples and for the profundal
sample at each station were averaged to give an average cross-
gectional biomass in grams per square meter for each sampling
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station. Average benthic biomass data and densities of selected
benthic organisms were placed on the EPA STORET system (table 4).

Macroinvertebrates were identified to generic level, whenever
possible, with the exception of the Nematoda, which were identified
to class, and Annelida, which were identified to famil.: they were
tabulated as number per square meter. General references as well
as specific taxa references were used in identifying the macroin-
vertebrates. General references included Pennak (1953), Usinger
(1956), Peterson (1951), Edmondson (1959), Parrish (1975), and
Merritt and Cummins (1978). Specific taxa references included:

Turbellaria--Kenk (1976)
Crustacea-~Holsinger (1976) anc Williams (1976) %
Acarina--Cook (1974) .W
Insecta, Ephemeroptera--Edmunds, Jensen, and Berner (1976)

Odonata-~Needham and Westfall (1954)

@

Trichoptera-~Wiggins (1977)

Diptera--Beck (1976), Beck and Beck (1966, 1969), Clier- j
novskii (1949), Dendy and Sublette (1959), Johannsen

(1937), Mason (1973), Roback (1953, 1957, 1974, 1975, s
1976, 1977), Saether (1971a and b, 1977), Steward and o
Loch (1973).

Mollusca--Burch (1975a and b).

Repregentative macroinvertebrate samples were also submitted "4

to the COE and an external laboratory for verification of identi- ,
cations. f‘
For each sample collected during 1977 and 1978, a Shannon- -
Weaver diversity index (H) was calculated (Pielou, 1969) using the -
formula: 3
_ )
H =1 pg log2 Py ]
where p; is the preportion of {ith taxon at each station. Since ]
{dentifications were carried to different levels depending on the - 4
® uroup of organisms, a taxca is taken to mean the lowest level of 3
1 fdentis ication. e
) Also for each 1978 sample collected, an evenness index (E) ':
(Pielou, 1969) was calculated using the formula
- _1
;._‘ e 31 )
q .
E{: ]
a )
p " :
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E = H =

logy S '?

where H is the Shannoa-Weaver diversity index and S is tae number ;i
of individual taxa.

4. Benthic Macroinvertebrates--Multiplate Sampler

Multiplate samplers, slightly modified from those of Hester
end Dendy (1962), were ceployed at stations 1 and 3 through 17
during both phases of the ctudy. The samplers, constructed of
masonite, used variable spacing between plates instead of the
single consistent spacing width (fig. +). Four of the square
plates were spaced at intervals of 3.2 mm, three were spaced at
intervals of 6.4 mm, and two were spaced at intervals of 9.6 mm.
The total surface area of the multiplate sample was 0.1l m2.

At each station a multiplate sampler was attached by wire to a
buoy or bridge abutment at a depth of approximately 1 m. Multiplate
samples were collected twice during the 1977 phase and three times
daring the 1978 study (table 2). All szmplers remained 1in place
for approximately 6 weeks.

At the end of the 6-week interval, the entire multiolate
sampler was pulled from the water by its attachment cable and
immediatcly placed in a plastic container. During the 1977 phase,
samples were preserved in methanol; however, this preservative
partially dissolved the masonite glue and caused partial flaking of
the boards. This condition required additional sievirg of samples
before the organisms could be counted. During the 1978 phase
samples were preserved with 10 percent formalin. About 60 percent
of all samplers employed in the 1978 study were retrieved.

To our knowledge few organisms were lost during the retrieval
of the multiplate samplers. To test this procedure, several of the
samplers were retrieved in a large bucket that was placed under the
sampler before it was pulled from the water. After the sampler was
removed and placed in preservative, the water in the bucket was
sieved and found to contain no organisms.

In the laboratory, each multiplate sa.pler was dismantled and
the plates scraped clean with a glass slide. Organisms and materi-
als deposited on the plates were sieved through a U.S. Standard
No. 30 sieve. The retained organisms were placed in a shallow white
pan and viewed with a magnifying light. Any organisms which ap-
peared to be unusual or uncommon were removed and enumerated. Since
the number of specimens remaining was very large, a means of random
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Figure 4.--Modified Hester-Dendy multiplate sampler.
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subsampling was utilized (Weber, 1973). The sample was spun in a
beaker with a mechanical stirrer until the organisms were evenly
distributed in the beaker. A subsample was then removed with a
small beaker and preserved in 70 percent aqueous ethanol. Specimens
in the subsample were identified and enumerated as were the Ponar
collected macroinvertebrates. The numbers of unusual or uncommon
specimens were totaled with those of the subsample.
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5. Aquatic Macrophytes

One trip during the 1977 phase and three trips during the 1978
piase, each lasting several days, were made to the study area.
During each trip, the river or portions of the river were floated
and obgervations were made of the aquatic vegetation along each
shore. When a population of plants was sighted, the location was
recorded, a list of the species present was made, and, in 1978 for
populations whirh covered a large area, approximate acreages were
determined. The only species included were ones which either were,
or apparently would be, in the water during the normal level of the
river, No attempt was made to compile a detailed list of all the
species bordering the river since those species stand in water only
during flood stage and cannot withstand prolonged flooding. Species
were identified using keys and descriptions found in Beal (1977)
and classified as to emergent (E), free-floating (Fl), floating-~
leaved (Fl-1v), or submersed (S).
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During the 1978 phase, two sets of voucher specimens were
taken for most species. One set has been deposited at the Univer-
sity of Alabama Herbarium (UNA), and the second set was supplied to
the COE. Some species were observed only during the first survey of
the river, a time at which most were without reproductive struc-
tures. In an attempt to prepare high-quality specimens, sterile
plants were not collected, but it was planned to collect them
during the second survey when they, hopefully, would be fertile.
However, some of the species were not observed during the second
survey. A few specimens from the 1977 phase are deposited at UNA;
none were supplied to the COE.
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Sketches of communities of noxious species that were abundant
enough to possibly infringe upon the recreational and navigational
uges of the river and approximate acreages were made during the
1978 phase. Acreage estimates were made by approximating in feet
the length and width of a community and multiplying these values to
obtain the square feet of each community. The square feet were then
converted to acres. Estimates are in acres at the request of the
COE. No acreages were estimated in 1977.
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IV. RESULTS

1 A. Chemical
‘A 1. Water

The study area is located in the temperate region, with short, J

- mild winters and long, hot summers. Extreme ambient air tempera- -

{ tures approach 37.7°C (100°F) in summer and -12°C (10°F) in winter.
Total rainfall for the Montgomery weather station was 49.36 inches
in 1978 and 44.48 inches in 1977 (table 5). These amounts are about
0.5 inches (1978) and 5.4 inches (1977) below the average annual
precipitation rate for the area (U.S. National Oceanic and Atmo-
spheric Administration (NOAA), 1978). Maximum, minimum and mean

q discharge rates for the Alabama River below Millers Ferry Lock and

. Dam for 1977 and 1976 (fig. 5) demonstrate the effect of monthly a

;o rainfall on discharge during the various sample runms.

..l};

PR

Water samples collected from April through September 1978 at

) 19 Alabama River stations in the Jones Bluff reservoir were ana-

4 lyzed for 43 chemical, biological and bacteriological parameters

(table A-1). The value ranges for many of these parameters were

- little changed between 1977 and 1978 (table 6). Higher range values

did occur in 1977 for turbidity, apparent color, conductance,

% dissolved oxygen, total alkalinity, ammonia as nitrogen, total

‘ Kjeldahl nitrogen, nitrite plus nitrate as nitrogen, total and
dissolved phosphorus, total organic carbon, total hardness, total
chloride, total iron, total and dissolved manganese, fecal strep-
tococci, chlorophylls b and ¢, and filtered residues. Values for
water temperature, secchi disc, oxidation-reduction potential, pH,
dissolved sulfate, dissolved iron, nonfilterable residue and fecal
coliform were higher in 1978 than 1977. Higher values for selected

I parameterd in 1977 could have resulted from differences in average

' rainfall and resulting river discharges (fig. 5). This conclusion,
however, 1is only speculative since the data were collected during
four months (August through November) in 1977 and six months (April
through September) in 1978 with a four-month interval between :

R studies. Fourteen water parameters sampled in 1978 (table 6) were <

P not measured in 1977 and six measured in 1977 were nct included in ’

1978. Eight water-quality parameters were also measured in situ at

three tributary stations (B through D) in the study area (table 7).

The water-quality of the Jones Bluff reservoir is influenced by at

:!L:.‘g'.
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Table 5.~-Total monthly precipitation (inches) e
and departure from normal for the Montgomery
Weather Station for 1977 and 1978
(From NOAA, 1977, 1978)
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Month 1977 1978 »
January !
Precipitation 4.87 6.95 ?
Departure .85+ 2.93+ .
February ‘1
Precipitation .19 2.29 j
Departure 1.11~ 2.01- S
March
Precipitation 7.16 2.61
Departure 1.14+ 3.41-~
April
Precipitation 1.53 4.57
Departure 2.92~ 12+
May
Precipitation 1.62 12.01
Departure 1.85~ 8.54+
June
Precipitation 1.82 3.87
Departure 2,21~ .16~
July
Precipitation 6.62 4,02
Departure 1.53+ 1.07-
August
Precipitation 3.55 3.52
Departure .08+ .05+
September
Precipitation 5.64 2,18
Departure 1.23+ 2.23-
October
Precipitation 2.60 .01
Departure .36+ 2.23-
November
Precipitation 2.78 3.09
Departure 65— .34~
December
Precipitation 3.10 4,24
Departure 1.83- .69~ [
Annual -
Precipitation 44.48 49.36
Departure 5.38- .50~
)
L
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Figure 5.--Maximum, minimum, and mean discharge of the Alabama River 1
below Millers Ferry Lock and Dam, 1977 through 1978 L]
(U.S. Geologlcal Survey, 1978). :
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Table 6.~-Comparison of 1977 and 1978 parameter ranges for 18
sLations above and one station helow Jones Bluff Lock and Dam
on the Alabama, Covusa and Tallapoosa Rivers
)
[ Ranges
: STORET
- Parame.er number 1977 1978
‘F Water temperature, °C 00010 8.0~30.0 8.5-31.0
- 1% Light transmission, ft 00034 (a) 2.1-12.2
-- Turbidity, FTU 00076 10-65 2.0-10.0
. Secchi disc, m 00078 0.1-1.8 0.5-2.2
o Color, Pt-Co (apparent) 00080 15-150 10-40
] Oxidation-reduction potential
mv+ 00090 0-250 200-290
. Conductance, umhos/cm 00094 81-205 44-152
g Dissolved oxygen, mg/1l 00299 6.5-13.4 4.8-12.4
} pH 00400 6.1-7.9 5.7-8.8
E Carbon dioxide, mg/l 00405 (a) 0.4-96
¢ otal alkalinity, mg/l 00410 27.9-98.4 11-52
' Total nitrogen, mg/l 00600 (a) 0.12-0.59
t: Organic nitrogen, mg/l 00605 (a) 0.0-0.28
5 Ammonia as nitrogen, mg/l 00610 0.0-1.6 0.0-0.39
! Total Kjeldahl nitrogen, mg/l 00625 0.04-0.906 0.03-0.38
Nitrite/nitrate as nitrogen,
mg/1 00630 0.01-0.63 0.04-0.56 '."
Total inorganic nitrogen, mg/) 00640 (a) 0.05-0.59 *
Total phosphorus, mg/1 00665 0.01-0.78 0.01-0.09 Y
Dissolved phosphorus, mg/1l 00671 0.0-0.15 0.0-0.06 -
Tctal organic carbon, mg/l 00680 0.6-36 0.1-8.6 :
Dissolved organic carbon, mg/l 00681 (a) 0.0-8.4 K
Total hardness, mg/1 00900 0-65 13-45 ®
Total calcium, mg'l 00916 (a) 2.8-14.0 =9
Total magnesium, mg/l 00927 (a) 1.4-3.6 ]
Total sodium, mg/1 00929 (a) 3.2-6.5 s
Total potassium, mg/l 00937 (a) 1.1-1.6 ]
Total chloride, mg/l 00940 G.1-9.8 3-6 -
Dissolved sulfate, mg/l 00946 0.1-18.0 1.0-23.0 o
Total irom, ug/l 01045 <5-3600 140-1500 =]
Dissolved iron, ug/l 01046 0--250 0-940 N
Total manganese, ug/l 01055 3-600 21-190 ]
Dissolved manganese, ug/l 01056 1-220 0-140 E
Total zinc, ug/l 01092 (a) 5-640 fi
Fecal coliform, n/100 ml 31616 0-2900 0-8800 PY
Fecal streptococci, n/100 ml 31673 8-TNTCP 0-1900 =
Chlorophyll a (corr), ug/l 32211 (a) 0.0-140.0 ")
Chlorophyll b, ug/l 32212 0.0-36.0 0.0-3.9 N
Chlorophyll e, ug/l 32214 0.4-120.0 0.0-26.0
Nonfilterable residue, mg/l 00530 0-49 4=-77
Residue (filterable), mg/l 70300 51-129 3i-122 .
Zooplankton (dry wt), g/m3 70947 (a) 1.0-114.0 ==
ATP, ng/l 70996 (a) 50-3450
gParamvter not measured in 1977,
Toc numerous to count. 18
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least 85 industrial, muni:ipal, mining, semi-public and private
dischargers into the Alabama River (table A-3).

Dissolved oxygen, coaductivity, water temporature, ORP and pH
were measured at 2-m intervals at stations 14 through 17 during
August (run &) and Sep:tember (run 5) and values were used to con-
struct vertical profiles (figs. 6 through 9). Dissolved cxygen,
water temperature, pH, conductivity and ORP measured at stations 8
and 16 during September (run 5) were used to construct isopleth
graphs (figs. 10 and 11). Both the vertical profiles and isopleths
indicated no stratification at the stations sampled which was not
unexpected considering the turbulence of the flow in the Alabama
River.

2. Sediment

L Eae . a e e T ——T—"
LTy
. Cu e . L,

Most of the river bottom was composed of sand and clay, al-
though several stations (0, 1 and 8) had large quantities of gravel
in the substrate (table 8). Because of differences in sampling
techniques, very little comparison can be made between 1977 and
1978 sediment data (table 9). Sediment samples were collected only
in midstream at each station in 1977 and as such did not provide
the variability that existed with the collection of four samples
icrogs the channel as in 1978. In addition, grain size analyses
were performed only on samples from stations 7 and 17 in 1977,
while samples were collected and analyzed for all stations during
1978. During the 1977 study, sediment samples were analyzed for 29
pesticides; however, these analyses were not continu>d in the 1978
study.
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Of the ten metals analyzed during 1978, only iron exceeded the
packground ievels of 40 to 1,300 mg/kg as determined by the USGS
(1978) in the same river segment. In the study area, iron values
ranged from 6,200 mg/kg dry weight (station 9) to 24,000 mg/kg dry
weight (station 5). A comparison of sediment parameters for 1977
and 1978 (table 9) revealed higher levels of o0il and grease, total
Kjeldahl nitrogen, and zinc in 1978. Additional sediment results
are contained in table A-2.
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3. Corbicula Tissue
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F' Although 1its origin is unknown, zinc was the metal found in
. largest concentration in mollusk tissues (tables 10 and 11). Since
-~ Corbitcula are filter feeders and can concentrate selected sub-

- gtances in their tissues, the presence of this element could

' reflect either short- or long-term accumulation.

VL. SN

Small to large concentrations of 12 of the 29 pesticides
included in the study were found during the Corbicula tissue
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Figure 6.~-Vertical profiles of dissolved oxygen (DO), temperature (T),
conductivity (Cond.), oxidation-reduction potential (ORP), and
pH at station 14 on the Alabama River during run 4 (August 1-7,
1978) and run 5 (September 12-18, 1978).
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Figure 7.--Vertical profiles of dissolved oxygen (DO), temperature (T),
conductivity (Cond.), oxidation-reduction potential (ORP), and
pH versus depth at station 15 on the Alabama River during run 4
(August 1-7, 1978) and run 5 (September 12-18, 1978).
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Figure 9 .--Vertical profiles of dissolved oxygen (DO), temperature (T),
conductivity (Cond.), oxidation-reduction potential (ORP), and
pH versus depth at station 17 on the Alabama River during run 4
(August 1-7, 1978) and run 5 (September 12-18, 1978).
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Figure 10--Isopleth graphs of DO (mg/l), temperature (°C), ]
3 pH (SU), conductivity (umhos) and ORP (mv) versus
depth (ft) at station 8 on the Alabama River,
‘k:’ ’. September 14, 1978,
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Legend: LB--Left bank; LM--Left of midstream; MS--Midstream;
MR--Middle right; RB--Right bank; & --River bottom
for all 5 parameters; ~—— ~-sampling depth.

) Figure 1l.~--Isopleth graphs of DO (mg/1), temperature (°C),

. pH (SU), conductivity (umhos) and ORP (mv) versus

dep :h (ft) at station 16 on the Alabama River, -
Se tember 15, 1978.
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Table 9.--Concentration ranges (mg/kg) of chemical parameters in
bottom sediments from 18 stations above and one station below
Jones Bluff Lock and Dam on the Alabama, Coosa and

Tallapoosa Rivers,

Parametec

Volatile solids

0il and grease

Total Kjeldahl nitrogen
Phosphorus

rotal organic carbon
Arsenic

Cadmium

Chrom:.um

Copper

s.ead

Manganese

Nickel

Zinc

Iron

Mercury

Total PO, as phosphorus
Chemical oxygen demand
Magnesium

1977

2,150-60,700

27-340

10-370
(a)
(a)

1.0-11.0

<10

<50
<20-40

<50

240-2, 300

<50
40-190

150-32,000
<0.2-0.5

1.3-40.0
9,200-1,600,000
100-1,900

1977-1978

1978
0,730~49,100
61-640
45-740
C.4-3.1
6.9-51.0
1.3-7.6
<10
<50
<20
<50
140-9.0
~50-50
30-1,300
6,200-24,000
<0.2~0.3

(a)
(a)
(a)

qrarameter not measured during this study period.
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analysis (tables 10 and 11). Pentachlorouphenol was found in largest
concentration in April samples collected at stations 8 and 17;
however, it was not detected in tissues colleccted from any stations
in August. A similar pattern existed for Arochlor 1248. Other
pesticides detected in decreasing order of concentration were
Endrin, Arochlor 1254, p-pl—DDD, p-pl—DDT, Dieldrin, Aldrin, Hepta~
chlor epoxide, p—pl—DDE, Heptachlor, and Mirex. Because only one
collection wa: made per station during the study, the significance
of these data is unknown at this time.

Biochemical
1. Adenosine Triphosphate

Adenosine triphosphate (ATP) concentrations in 1978 ranged
from 50 to 3,450 nannograms per liter (ng/l) (tables 6 and A-1).
Highest ATP values were obtained from station 17 above Jones Bluff
Lock and Dam (3,450 ng/l) and at stations 0 (1,950 ng/l), 11 (1,650
ng/1) and 12 (2,400 ng/l). Lowest values occurred at stations 7, 8
and 16 which measured 50 ng,1. Lowest ATP values were generally
observed in May while highest readings were generally obtained in
April and July.

2. Algal Growth Potential

Water samples for algal growth potential (AGP) tests were
collected during April, August and September (runs 1, 4 and 5) at
stations 1, 8 and 16 and at station O in September (rum 5). Nutri-
ent data on sample wate before and after autoclaving and before
inoculation with Selenastrum are shown in table A-4. The results of
the analyses by sampling period and station are found in tables A-5
through A-24.

The greatest growth of Selenastrum (109,600 cells per 0.05 ml
or 38.36 mg/l dry weight) occurred in water from station 8 (run 5)
on the fourteenth day after inoculation. This sample was spiked
with 0.5 mg/l P plus 1.0 mg/1l N.

Very little consistency could be seen in maximum growth data
for April samples. In the August samples, greatest growth occurred
with 0.05 mg/1 P plus .0 mg/l EDTA and 0.5 mg/l P plus 1.0 mg/1 N
plus 1.0 mg/l EDTA. In the September samples, maximum growth oc-
curred in samples inoculated with 0.5 mg/l1 P plus 1.0 mg/1l N and
0.5 mg/1 P plus 1.0 mg/1 N plus 1.0 mg/l EDTA.

3. Dry Biomass

Dry biomass of zooplankton in the study area in 1978 ranged
from 1 to 114 gram. per cubic meter (g/m3) (table 6). In general,
lowest valuzs were observed in July and September samples and
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Table 1Q--Heavy~metal concentrations (mg/kg dry weight) and

pesticide concentratiois (ug/kg dry weight) in Corbicula
collected at two stations above Jones Bluff Lock and Dam
on the Alabama River, April 10-18, 1978

Station aumber

Quality Control Results--
Bovine Liver Standard

Parameter [ 17 GWQR Labl | NBS value?
Heavy metals
Arsenic 0.03 0.08 0.06 0.055
Selenium ND ND 0.91 1.1
Zinc 23.0 23.0 121.0 130.0
f,ead 0.77 0.66 0.88 .84
Cadmium C.59 0.46 0.22 .27
Chromium 1.4 1.0 0.06 .08
Marcury < .1 < .1 < .1 016
Pesticides
Aldrin 14.8 1.2 NA NA
AR 1242 ND ND NA NA
AR 1248 3,075 244 NA NA
AR 1254 ND ND NA NA
AR 1260 ND ND NA NA
BHC, Al)>ha ND ND NA NA
BHC, Be:-a ND ND NA NA
BHC, Gamma (Lindane) ND ND NA NA
Chlordane ND ND NA NA
Dieldrin 10.6 8.2 NA NA
Endosulfur sulfate ND ND NA NA
Heptachlor 2.8 3.5 NA NA
Heptachlor epoxide 8.7 5.7 NA NA
Methoxychlor ND ND NA NA
Mirex ND ND NA NA
p, p' - DDD 119 77.0 NA NA
P, p' - DDE ND ND NA NA
p, p' - DDT 106 83.4 NA NA
Pentachlorophenol 1,770 1,437 NA NA
o, p' - DDT ND ND NA NA
Toraphene ND ND NA NA

lGeological Survey of Alabama, Geochemical/Water-quality Research Laboratory
2National Bureau of Standards

ND--Not detectable
NA--Not applicable
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Table 11 --Continued

Quality Control Results--
Station number Bovine Liver Standard
10, 11,

Parameter 7 & 8% 8 9 & 12% 17 GWQR Lab NBS value
p, p' - DDD 41.5 429.4 29.8 57.6 IC NA NA
p, p' - DDE ND 0.5 ND ND IC NA NA
p, p' - DDT ND 578.0 ND ND IC NA NA
Pentachlorophenol ND ND ND ND IC NA NA
Toxaphene ND ND ND ND IC NA NA

*Combined stations.
1

Nnmowowwnmw Survey of Alabama, Geochemical/Water-quality Research Laboratory.

National Bureau of Standards.
ND-~Not detectable.
NA--Not applicable.

IC--Insufficient Corbicula for analysis found after extensive sampling at this station
during the sampling run.




highest values were encountered in the April and May samples (table
A-1). These results were not unexpected since zooplankton feed on
phytoplankton and their density is dependent upon and usually
slightly lags spring peaks in phytoplankton density. Highest values
for zooplankton dry biomass occurred during run l at station 2 (ll4
g/m3) and at stations 0 and 3 (112 g/m3). Lowest values occurred
during run 5 at stations O (1.0 g/m3) and 2 (2.0 g/m3). This param-
eter was not included in the 1977 phase of the study.

4. Chlorophyll

Samples for chlorophylls a, b and ¢ analyses were ccllected at
all stations during each run (table A-1). In 1978, chlorophyll a
values were pheophytin corrected; however, in 1977, this correction
was not made. Therefore, these data are not comparable. Chlorophyll
@ values in 1977 ranged from 2.8 to 26.0 ug/l and in 1978, pheo-
phytin corrected values ranged from 0.0 to 140.00 g/l (table 6).
Maximum values for chlorophylls b and ¢ were higher in 1977 (36.0
and 120.0 ug/l, respectively) than 1978 (3.9 and 26.0 ;.g/l, re-
spectively). The largest concentrations of chlorophylls -, v and «
in 1978 were observed at stations 12 (140 ug/l, run 3), 5 (3.9
ug/l, run 1), and 10 (26 ug/l, run 4), respectively. Chlorophyll u
values were higher above Jones Bluff{ Dam in April, July and August
than below. Higher values occurred below Jones Bluff Dam in May and
September.

5. Bacteria

Fecal coliform counts ranged from O to 2,900 colonies per 100
milliliters (CT/100 ml) in 1977 and from O to 8,800 CT/100 ml in
1978 (table 6). Violations of the State of Alabama limit, 2,000
CT/100 ml, occurred in April at station 1 (8,800 CT/100 ml) and
station 7 (2,900 CT/100 ml). Elevated :=ounts that did not exceed
the State limit also occurred in April samples at stations 8 and 1l
(table A-1).

Fecal streptocoucci bacteria ranged from 8 to too numerous to
count (TNTC) in 1977 and from O to 1,900 CT/100 ml in 1978 (table
6). None of the samples collected in 1978 exceeded the State cri-
teria for fecal streptococci; however, clevated counts of 1,900
(station 7) and 1,700 CT/100 ml (stations 8 and l2) were measured
in April (run 1).

Fecal coliform/fecal streptococci ratios (table 12) ranged
fros U to 1,760. Maxirmum mouthly ratios occurred at stacion |
(1,709 i April, station 7 (7.87) in August, station 15 (50) in
July, station i5 (A0) in August, and station 5 (30) in September.
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Table 12.--Fecal coliforn to fecal streptococci ratios for 18
stations above and one station below the Jones Bluff Lock
and Dam on the Alabama, Coousa and Tallapoosa Rivers, 1978

Station

number April May July August September
0 0.78 0.73 0.31 6.19 0.40
1 1760.00 0.70 1.60 0.50 9.00
2 2.82 0.50 0 0.75 6.25
3 4.20 0 0.61 0.25 2.33
4 2.37 0 3.44 1.75 6.00
5 0.80 0.31 2.00 0.30 30.00
6 0.59 1.56 6.00 2.00 10.00
7 1.53 4.00 2.71 7.87 (a)
8 0.59 3.29 2.71 1.33 (a)
9 0.81 0.68 0 16.00 0.70
10 2.00 0.30 2.67 1.88 0
11 5.60 1.22 0.63 0 0.30
12 0.15 0.78 20.00 0.20 0.33
13 1.80 1.56 10.00 0 0
14 1.08 1.50 43.75 0 0.25
15 0.74 0 56.00 60.00 0
16 9.83 1.50 0.10 0 0
17 22.00 0 0 0.50 0

“No data.
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Biological

1. Phytoplankton

Phytoplankton samples collected during the 1978 phase from 18
stations above and one station below Jones Bluff Lock and Dam were
found to include 78 genera representing 31 families. Phytoplankton
taxa and the number of cells per liter of river water sampled are
tabulated by divisions in table B-l. Fifty-eight genera rcpre-
genting 35 families were collected in the 17 statiouns above and one
station below the dam in the 1977 phase. The two dominant taxa for
each phytoplankton sample taken at the 18 stations above and one
below Jones Bluff Lock and Dam during the 1978 phase of the study
are given in table B-2. No dominant taxa were determined during
the 1977 phase. Selected STORET data for phytoplankton studies are
located in table B-3 for the 1978 phase and table A-4 in GSA (1983)
for the 1977 phase.

There is considerable difierence in the phytoplankton counts
between the 1977 phase and the 1978 phase. The 1977 phase ranged
from a low of 0 organisms per liter at station 1 of run 1| to a high
of 30.87 organisms per Jiter at station 4, run 3. In comparison,
the 1978 phase had a low of 290,249 cells per liter at station 18
during run 2 to a high of 27,936,000 cells per liter at station 15
during run 4. Part of this difference is undoubtedly due to the
different methodologies employed in 1977 and 1978, but variations
in phytoplankton counts are reviewed in the Discussion section.

The phytoplankton community was found to be composed princi-
pally of Chlorophyta, Chrysophyta and Cyanophyta. The Chlorophyta,
represented by 38 genera during the 1978 phase and by 29 gerera
during the 1977 phase, contained the greatest generic richness
throughout the study period of all groups analyzed. Melusira was
the dominant genus during the early sampling periods but was re-
placed by Merismopedia and Monoraphic'iwn during August and Sep-
tember (table B-2). However, in the 1977 data, Melosira again
became dominant in November.

2. Zooplankton

Zooplankton samples collected from 18 stations above and one
statfon below Jone. Bluff Lock and Dam were found to contain 77
taxa, principally ,enera, during the 1978 phase of the study and 54

tass, (cineipally ponera, Juring, the 1977 phase. Zooplankton
cvusdos as raaber of crpatasms per liter of river water sampled

o tabalaied tn taode B-4 tor the 1978 phase and in GSA (1983) for
e Yyl T o it two dembaoant zooplankton gpecies found at each

SLotion are given L otabile B=9% for tine 1Y7R phase and in GSA {198 M)
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Table 13.--Liters of river water sawmpled during the collection of
zooplankton samprles at 18 stations above and one station below
Jones Bluff Lock and Dam on the Alabama, Coosa and Tallapoosa
Rivers, April through September 1378

- Collection periods
Run V
Station Run [ Run II Run III Run IV September

nuimber April 10-18 May 22-29 July 6-11 August 1-7 12-18
0 01 2,742 703 40% 40
1 1,462 1,096 731 402 775
2 1,316 840 639 402 628
3 329 695 1,096 40 345
4 1,462 1,352 1,169 549 589
5 1,133 1,389 1,023 1,215 863
6 950 1,441 823 1,200 1,118
7 1,215 1,096 1,206 981 824
8 1,371 455 1,096 1,255 1,083
9 1,344 1,024 959 706 549
10 1,042 834 1,371 1,118 1,942
11 1,371 658 1.900 1,373 1,098
12 1,755 2,040 1,462 1,569 1,844
13 1,448 914 1,170 1,334 589
14 1,572 1,197 1,918 1,099 628
15 1,937 663 1,572 824 604
16 950 925 1,389 496 412
17 1,744 1,0503 2,523 2,530 2,708

18 1,462 ol 731 1,236 402

1
Water too shallow to use plankton net.

2 . .
Beginning in August, 40 liters of water were poured through the plankton
net at any station where the water was too shallow to sample with the net.

3Winch broken~--volume estimated.
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for the 1977 phase. Water volume data used to calculate the number
of organisms sampled with the net are given in table 13. Selected
STORET data for zooplankton are located in table B-3.

Zooplankters most commonly encountered in all samples in both
the 1977 and 1978 phases of the study were crustaceans (Cladocera
and Copepoda) and rotifers. Minor contributors during the 1978
phase included Protozoa (8 genera), Insecta (6 orders), Annelida (2
families), Bryozoa, Tardigrada, Nematoda, Coelenterata, Mollusca,
Ostracoda, and Acarina. During the 1977 phase, minor contributors
included Protozoa (4 genera), Insecta (2 orders), Nematoda, and
Pelecypoda. The Rotifera contained the greatest number of taxa (32
genera); the Cladocera had the second greatest number (15 genera);
the Protozoa the third greatest (8 genera); and the Copepoda the
fourth (6 genera) during the 1978 phase. Similar results were
found for the 1977 phase with the Rotifera having the greatest
number of taxa (19 genera), the Cladocera had the second preatest
number (9 genera); the Protozoa, the third greatest (4 genera); and
the Copepoda, the fourth (2 genera).

3. Benthic Macroinvertebrates—--Ponar

In 1978, the section of the Alabama River from the confluence
of the Coosa and Tallapoosa Rivers to the outflow of the Jones
Bluff Reservoir (stations 0 through 18) contained 90 taxa, prin-
cipally genera, of macroinvertebrates (table C-1). Ninety-six
genera of invertebrates were collected during the 1977 phase. The
insects contained the greatest number of taxa during both phases of
study with 57 genera in 1978 and 44 in 1977. 1In 1977, Chironomidae
were the most abundant group of insects collected in the Jones
Bluff reservoir. Corbteula clams and tubificids were also commonly
collected. 1In 1978, Chironomidae were also abuadant, comprising 54
percent of the insect fauna. Other taxa collected in large numbers
included the Annelida, primarily the Tubificidae, and the Mollusca,
comprised almost entirely of Corbicula c¢lams. Data on several taxa
enumerated in the above tables for 1978 were placed on the STORET
retrieval system (table B-3). Similar data for 1977 is located in
table A-4 in GSA (1983).

shannon-Weaver divergity indices and evenness indices calcu-
lated for 1978 data from each station are listed in table 1l4.
Fenthic biomass dat.a are tabulated in table 15. Shannon-Weaver Ji-
versity fndices for 197/ are found in table C-5 in GSA (1983).

4, Beuthic Macroinvertebrates—-Multiplate Sampler

Tie nultiplate sawnplers recovered from stations O throuech 18
coilected ] taxa, principally gencra, of macroinvertebrates (table
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Table l4.,--Shannon-Weaver diversity (H) and evenness (E) - @
indices for three composited Ponar samples collected at ot
18 stations above and one station below Jones Bluff B
Leck and Dam on the Alabama, Coosa and Tallanoosa g
Rivers, April, May, and August, 1978 }{
E.* ' Collection periods %
3 Run I Run II Run IV .4
. April! 10-138 May 22-29 August 1-7 '
< Station B . B
‘ number H E H E H E -
1 0 [ 2.92 0.84 1.22 0.77 1.27 0.37
¢ 1 1.64 0.52 2.39 0.80 1.52 0.37
} 2 2.98 0.70 1.77 0.56 1.32 0.30
{ 3 3.09 0.89 1.91 0.60 1.47 0.52
L 4 3.33 0.75 2.59 0.78 2.32 0.62
! 5 1.15 0.31 1.23 0.39 2.52 0.60
{ 6 2.15 0.58 1.95 0.59 2.20 0.66
. 7 1.86 0.54 1.14 0.41 2.67 0.70
[ 8 1.65 0.50 1.23 0.41 3.13 0.72
- 9 2.64 0.76 1.17 0.45 2.43 0.62
b 10 Z.31 0.61 2.03 0.64 3.27 0.78
11 2.19 0.57 1.23 0.41 2.56 0.69
. 12 2.24 0.67 1.00 0.33 2.62 0.61 .
[ 13 3.56 0.82 1.86 0.52 2.39 0.67 o
14 2.97  0.71 | 0.65  0.33 | 2.77  0.66 =
15 2.79 0.73 1.32 0.38 3.44 0.77 R
16 2,78 0.84 2.40 0.67 3.44 0.77 "
17 2.36 0.62 1.21 0.43 3.25 0.74 .,.1
18 2.86 0.95 2.4% 0.87 2.22 0.79 ]
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- - Table 15.--Average benthic biomass (grams per square
meter) for three composited Ponar samples collected N
z at 18 stations above and one station below Jones —
k. Bluff Lock and Dam on the Alabama, Coosa and ‘
;" Tallapoosa Rivers, April, May, and August, 1978 :;'
[
3 -
ﬁ Collection periods ,‘
Station Run I Run 1I Run 1V =
number _ April 10-18 May 22-29 August 1-7 —
& 0 .67 1.36 2.97 N
- 1 .61 4.77 4.84
’ 2 1.07 7.75 4.59 -
g 3 6.81 7.02 3.42
4 5.53 3.73 3.95 ®
} 5 10.10 3.84 4.93
6 9.00 623.16 3.92
7 164.61 1,855.26 11.60
3 8 2,216.92 563.76 157.37
f' 9 249.52 2,221.84 152.87
10 1,193.60 205.67 377.25
i 11 1,055.34 2,152.74 176,28
p - 12 228.31 900.73 737.21
[ 13 256.04 565.68 100.36
14 100.31 190.70 58.70
:‘ 15 11.58 346.61 8.83
S 16 127.50 522.86 4.35
. 17 588.82 637.97 127.90
- 18 3.15 6.11 .47
9
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_ similar to the benthos I sects made up the bulk of the fauna

. inhabiting the multiplate samplers, comprising all but eight of the
. cenera - ncountered. Of the inscc.s, the Chironomidae made up 39
percent of the genera collected. Although organisms collected
during 1977 were not quantified or identified beyond family level,
chironomias were the most common taxon collected. (See table C-7,
GSA, 1983).

- S
h‘_':‘ K
P = -
b - R
R; C-2). In general, the faune inhabiting thc multiplate samplers was L

5. Aquatic Macrophytes

The aquatic macrophytes cf the Alabama River were studied
between tne confluence of the Coosa and Tallapoosa Rivers and one
station below the Jones Bluff Lock and Dam. A total of 70 species
representing 41 families during the 1978 phase and 29 species
rzpresenting 17 familes during the 1977 phase was encountered. A
list of species euncountered during this study is given in table D~
1. The approximate distribution of each species noted in 1978 was
mapped on a reduced copy of the COE Project Map for Jones Bluff
Reservoir (figs. D-1 through D~55). The maps were prepared with
one dot per river mile. A dot, as a result, may represent one
population or many populations of the species that occurred in that
river mile. Noxlous species present in large numbers, which could
infringe on the recreational and/or navigational uses of the river,
are noted in the discussion.

Oulh I8 & e o o om o

i)
N R

During the 1977 phase, each sampling site was assigned a num-
ber and that number was plotted on the COE navigation charts. The
distribution of each species was indicated in the annotated list by
listing the sample site at which the species was found. The tech-
niques used for the 1978 phase were employed to illustrate the
entire distribution within the reservoir on one page.
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V. DISCUSSION

Chemical
1. Water

A comparison of the water—quality data obtained in this study
to state and federal water-quality standards indicates that the
water quality of the Jones Bluff Reservoir was generally good.
Those parameters that periodically exceeded the recommended limits
and therefore warrant further discussion include fecal coliform,
fecal streptococci, iron, manganese, zinc and ammonia. The re-
maining 37 water-quality parameters were within acceptable estab-
lished limits and will be discussed only briefly.

S.ecific conductance as the measure of ionic dissolved solids
in water can be an cffective means of detecting changes in water
quality due to natural or manmade discharges. Such changes would be
expected to occur downstream from point sources; increases from
nonpoint sources could also be present, especially after periods cf
rainfall and runoff.

During the 1978 study, specific conductance readings for all
stations during every run were graphed versus total filterable
residue (figs. 12 through 16). The overall pattern of speci’ic con-
ductance indicated very low dissolved mineral content and dissolved
solids at station 0 with values gradually increasing downstream.
Highest conductance readings were recorded during the April samp-
ling trip (fig. 12). Readings were atove 140 pymhos/cm for eight of
the 19 sampliog stations. Discharge in the river was low during
this sampling period and the resulting concentration of dissolved
solids probably ccocounts for the increased conductivity values.
While specific conductance was always low at station O (Tallapoosa
River), readings were often high at stations 1 and 13 and the sta-
tions adjacent to the Jones Bluff Lock and Dam (16, 17 and 18).
Statiou | drains the city of Wetumpka, which has a municipal dis-
charge point at its sewage treatment plant. During the 1977 study,
hish conductance readings were also consistently recorded at sta-
tion 1. Station 13 is downstream from a hog farm discharge. This
portion of the river also had high conductance readings in 1977,
Stations 16 and 17 are located in the lacustrine area above the dam
where dissolved solids appear to be trapped. Much of these trapped
dissolved solids apparently flow out of the reservoir as well which
would acccunt for high conductance values at station 18 below the
Jones Bluff lLock and Dam.
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An interesting backflow of water was detected in the Talla-
poosa River (station 0). In vertical profiles, conductance values
¢ surface waters were near 45 umhos/cm and in general were 12 to
30 .mhos/cm less than readings near the bottom which ranged tfrom 57
to 75 pmhos/cm. Multiple conductivity readings during run 1 from
surface to bottom showed a definite conductance wedge :a the Talla-
puosa River. The counductivity of the less mineralized lallapcesa
River (ranging from 32 to 42 urhos/cm) as comvnared to the more ]
mineralized Coosa and Alabame Rivers (ranging from 72 to 127 —
.mhos/cm) provides the basis for this backflow. The backflow of .1
water was visually evident as far as 0.5 mile up the Tallapoosa ]
River, and on several occasions when the phytoplankton net was ]
lowered into the river at station 0O, it was carried upstream. I

LR ANLAEL A e i e on o

At statlons immediately upstream from the Jones Bluff Lock and :
Dam (stations 14 through 17), where specific conductance was mea-
sured at l-m intervals, little gtratification was detected (figs.
6 through 9). Only slight increases in conductance were detected at
stations 14 (run 4) and 15 (run 5) near the bottom. A conductance
isopleth at statior: 8 in the riverine portion of the reservoir also
revealed a lack of stratification (fig. 10). This lack of strati-~
fication is expected in light of the amount of flow in the Alabama
River (fig. 5).

) .

Overall conductance readings were slightly lover in 1978 in
comparison to 1977 (table 6). Flow data from the U.S. Geological
Survey records for the Alabama River (fig. 5) indicate the 1978
study began during high-flow conditions on the river, whereas th ®
1977 study began during a low-flow period.

Total filterable residue was stvongly correlated with specific
vonductance during this study (figs. 12 through 16). Values were
generally slightly higher in the lacustrine area near the dam where :
solids would be expected to settle. The highest peak, howuver, ]

occurred at station 7 during run 5 (fig. 16). No explanation is
evident in the data; however, several tributaries from Montgomery {
enter the river upstream from station 7. ]
<
Most Increases in nonfilterable residues along the Jones Bluff _3
reservolr corresponded to increases {n conductivity. Overall ),
valuea were hiuhest during runs 2 and 5. Although no station dis- )
plaved consistently high valies of nonfilterbale residues from run ]
to rot, the readfugs ot stationg 1 (run 3), 5 and 6 (run 2), 8 (run ]
5), 'o {runs ! and -}, and 14 and 18 (run 5) were unusually high ~1
(tuble A-1). .4
.<
Alehouvh turbidity and color readings for the Jones Bluff
: peservolr ere rafrly consiatent from gstation to station and from
X e to run, several general trends were covident. Readings for both
- pal et er a-rcased Juring the secend run, when the river flow was
2 .
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its highest (fig. 5). Although turbidity and color values were
highest in the wettest part of the year (table A-1), there was no
corresponding increase in nonfilterable residue. The highest read-
ings for turbidity and colcr occurred at the lacustrine stations
upstream from the dam (table A-1).

The percent light transmission readings by an irradiometer and
transparency by a secchi disc were determined in situ. The shallow-
est depth readings by secchi disc (deeper light transmission being
indicative of clearer, less turbid water) may indicate the effect
of tributaries, waste discharges, and recreational areas. Secchi
disc readings were lowest during run 2 (averaging 0.7 m), which
corresponds to the high turbidity and color values recorded during
this run. As turbidity and color tended to be highest upstream from
the dam, light transparency was lowest at these stations (table A-
1). The values of nonfilterable residues were also consistently
higher at the station above the dam indicating a trapping of sus-
pended materials above the dam. Overall in the Jones Bluff reser-
voir secchi disc readings varied from 2.2 m (station l, runs 4 and
5) to 0.45 m (station 4, ruu 2).

Storm events and their short-term effects on the reservoir as
rar as sedimentation and turbidity are concerned offer an inter-
esting subject for future study. Runoff from rainfall, particularly
large storms that follow extended periods of dry weather, can
transport large quantities of goil particles and organi: litter
into rivers. Some areas are naturally prone to erosion because of
inherent physical characteristics (for example, steep slopes,
poorly consolidated soils, and lack of cover). Man's land-use
activities, primarily those which cause widespread removal of tree
cover and soil disturbance, can increase erosion. Once the eroded
material enters the river, it is moved downstrecam. Depending upon
the hydraulic regime, defined largely by channel characteristics,
and the volume and velocity of streamflow, transported sediments
wil]l either stay in suspension, move along the stream bed (bedload)
or be deposited In pooled reaches. High flow conditions can cause
smaller sized particles to stay in suspension, leading to persis-
tent turbidity prohlems.

The temperature of stream water is a measure of the actions
and Interactions of a wide variety of factors. One of the major
factors in the warming of stream waters is direct solar radiation
(Reid and Wood, 1976). Other factors include stream velocity and
volume, substrate type, tributary inflows, and extent of vegeta-
tional cover. Temperature readings were unifornly within 5°C from
the uppermost statiors to the releage-water station in the Jones
Bluff reservoir (figs. 17 through 21). At least six days were
required to sample all stations within the reservoir; therefore, a
change of 5°C covers almost a week of changing weath:r conditions.
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On a given day, the water temperature was consistently within 0.5
to 1°C from station to station. This is lkely due to the large
volume o! water in the river which tends to maintain a fairly
uniform temperature.

Overall temperatures an the river reflected seasonal changes
in air temperature, with lowest readings in the apring and highest
readings in the summer (figs. 17 through 21). The general pattern
in the river was for fairly uniform temperatures at all sites with
slight increases in the lacustrine area above the dam, with the
exceptiun of generally lower water temperature at station 0.
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The temperature regime of a river system is important to re-
source planners in assessing its assimilative <apacity in breaking
down incoming discharges, whether manmade or natural. In addition
to affecting asgimilative capacity, temperature has several other
influences in aquatic systems including:

. dissolved oxygen content

. dissolved oxygen saturation values

. deoxygenation and reoxygeuation rates

. biological activity and bacteriological die-off rates

& WK -

The effect of water temperature on dissolved oxygen (DO) is
c2learly illustrated in figures 17 through 21. As water temperatures
decrease, the dissolved oxygen content increases. As would be
expected then, dissolved oxygen content in the Jones Bluff reser-
voir was highest during the April runm when water temperatures were
lowest, and lowest during the July run when water temperatures were
nighest (figzs. 17 through 21).

At station 0 (Tallapoosa River) where water temperatures were
generally cooler than the rest of the reservoir, dissolved oxygen
levels were noticeably higher. Oxygen levels were also generally 1
higher during each run at stations 5 and 6, located upstream of ]
Montgomery, and at stations 16 and 17 just above the Jones Bluff i
Lock and Dam (figs. 17 through 21). Lowest dissolved oxygen levels .
(less than 5 mg/1) occurred at riverine station l and at lacustrine 1
stations 16 and 17 (figs. 17 through 21). Station 1 is located .
below Wetumpka, whirh likely contributes organic wastes to the
river. Water below the dam varied in oxygen content; during April,
July and September oxygen levels increased compared to the station
just upstream of the dam, while in May and August levels decreased.
On only three occasions during July did dissolved oxygen levels in
the reservoir fall below 5.0 mg/l which 1s considered the lower
limit for diverse fish faunas (EPA, 1976). During the 1978 study,
dissolved oxygen levels were slightly higher overall than in 1977.
However, calculated mean values for each station generally fell
within 1 mg/l of the 1978 readings.
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Very little stratification of oxygen or temperature with depth
was detected for the Jones Bluff reservoir during the study (figs.
6 through 9). The only detectable difference was a general decrease
of less than 0.5 mg/l dissolved oxygen and 0.5°C near the bottom at
several of the stations. Evidently, the high amount of discharge in
the Alabama River prevents the normal late summer stratification
typical of river impoundments.

Oxidation-reduction potential (ORP) measurements ranged from
+200 to +290 mv (table 6). These readings indicate the entire
reservoir was an oxidizing environment. Only glight stratification
of ORP with depth was detected in the reservoir (figs. 6 through
9).

In streams, the occurrence and abundance of components of the
hydrogen ion (pH) and bicarbonate buffer system are determined
primarily by current, biological processes, and the chemical nature
of bottom materials. The role of flow, as in the case of the Ala-
bama River, is that of ameliorating the chemical climate of the
stream but usually within a relatively restricted segment. This is
usually accomplished through the mixing and moving of concentra-
tions of substances. Over a considerable distance and depending
upon the volume of introduced materials (such as sewage or indus-
trial wastes), the pHd of a stream is subject to considerable
change. The biological processes acting to influence the nature of
the water include photosynthesis and respiration. The chemical
composition of rocks in the stream valley and channel and also the
drainage nature of the valley, may act in a major way to determine
the water composition. Under certain conditions, these factors may
somewhat offset the influence of biological processes.

During the first two runs, pH was similar from run to run
(averaging 6.7 and 6.5, respectively) and from station to station
(figs. 22 and 23). These runs occurred during periods of substan-
tial rainfall (table 5) when river flow was high (fig. 5). Possi-
bly, runoff from the rain washing deccuposed and decomposing or-
ganics into the river resulted in the high CO2 content of the river
during runs 1 and 2 (table A-1). These CO; values were two to
three times higher than values recorded during runs 3, 4 and 5. The
higher pH readings (averaging 7.2) recorded during runs 3, 4 and 5
likely reflect the increasing phytoplankton activity during the
summer months as free CO; 18 utilized (figs. 24, 25 and 26).

oy
Cor e

v
t

N e

Although pH did not vary greatly from run to run, there was a
wide variation in readings from station to station, particularly in
runs 4 and 5. During run 4, pH raried from a high of 8.8 at station
17 to a low of 6.9 at station 0; pH also vuaried 1.9 units during
run 5 from 5.7 at station 11 to 7.6 at station 5. At those stations
with low pH (stations 11 and 13; run 5), high values of CO2 were

| i B aen e Run 200 4 A g
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recorded indicating the possibility of organic materials beiny
decomposed. Station 13 is located below a hog farm which con-
tributed organic wastes to the river.

Alkalinity, as calcium carbonate (CaCOq) was low in the reser-
voir (ranging from Il to 52 mg/1) and does not account itor the wide
shifts in pH recorded during runs 4 and 5. Wirh alkalinity at such
low lovels, the water of the reservoir is suitable for irrigation
pupuses. A diel and/or diurnal study in the reservoir would b
usctul for a better understanding of the effects of photosvnthesis,
Jecomposition, temperature, and rainfall on pH changes, both sea-
sonal and daily.

Although there was some variatio: in pH, particularly in the
summer, there was little change in pH at each station with regard
to depth (figs. 6 through 9). At those stations where pH was mea-
sured at 2-m intervals, values varied less than 0.2 units from top
to bottom. It is believed that the pH of bottom sediments and
pessibly that of tl.e water/sediment interface may have accounted
for this fluctuation in readings. To confirm this observatien, it
would be necessary to measure the pH of the bottom sedimeni at the
same time the water pH was being measured.

Total organic carbon concentration, although not given a
specific water-quality criteria limit, is used to indicate probable
organic contaminatioa within a water system. Total organic carbon
(TOC), the carbon oxidized by dichromate or other strong oxidizinu
agent, is frequently found iu polluted waters and benthic deposit-.
Large amounts of leaves, pollen and carbonaceous debris washing
into rivers as well as the decaying of aquatic vegetation can also
acccunt for high levels of TOC. The leveis of TOC ir the Alabama
River and its tributaries were within the range determined by the
U.S. Geological Survey as normal for other naturally flowing rivers
in the state (USGS, 1980).

Leveis of TOC tended to be somewhat higher in the reservoir
during the spring collections, possibly as a result of rainfall
runoff, in comparison to later runs. Aaother general trend was four
TOC levels to be somewhat higher in the lacustriae stations, possi-
bly indicating the trapping of organlc material by the dam ({figs.
22 through 26). TOC levels were also high at station 13 which is
located below a hoy farm. Overall levels of TJOC in the Jones Bluf{
reservoir were lower in 1978 than in 1977.

Dissolved organic carbon (DOC) constituted the major portion
2% TOC in the reservolr, Concentrations in the reservoir were four
to sever. times higher during run 1 than in following runs. The high
rafnfall and subsequent runoff during run 1 probablv accounts for
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much of this difference. Overall DOC values ranged from O to 8.4 ) .
mg/l and TOC from 0.1 to 8.5 mg/l in the reservoir (table 6). ~!
Total iron concentrations exceeded the diinking water criteria -

(300 ug/l) established by tie EPA (1976) in 88 of the 95 samples o
collected i{n the Jones Bluff reservoir (figs. 27 through 31). This o
limit is not based on toxicity but on aesthetic and taste considera-
tions. Iron tends to stain laundry aud porcelain and may foster the
growth of micro-organisms in reservoir systems. Concentrations of
iron greater than 200 ug/l in water is objectionable for public
supplies due to taste considerations. It should be noted, however,
that only 3 miles of the Alabama River and the mouth of the Talla-
poosa River are classified as public water supply. Iron levels
greater than 1,000 ug/l can be harmful to aquatic life (EPA, 1976)
and good fish faunas are supported at iron levels less than 700

ug/l (Ellis, 1937).

Y, v

Total iron concentrations exceeded 1,000 pg/l at most of the

1 stations in the Jones Bluff reservoir at some point during the
study, but only at stations 0, 4 and 10 were high concencrations

. fairly consistent from run to run (figs. 27 through 31). Overall,

" during run 3, total iron concentraticns were generally high through-
) ou: the reservoir, but highest individual readings were recorded at
station 1€ during run 1 and at stations 4 and 5 (1,500 ug/l) during
run 4. Those stations where iron concentrations were highest appear
to be receiving runoff from waste discharges, agriculture or from
mining activities along the channel.

Although levels of total iron exceeded 1,000 ug/l at several
stations during the course of the study, dissolved iron levels were
only occasionally high (figs. 27 through 31). At stations 4 and 11,
during run 2 dissolved iron readings of 700 ug/l and 940 ug/l were
recorded, respectively. Both of these stations have mining activity

in the immediate area which possibly accounts for the high read- T
ings. Dissolved iron levels were consistently high at station 0 and o
in the lacustrine stations upstream from the dam. Possibly the -1
impounded water upstream from the dam and the waters of the Talla- 3
poosa River backed up by the Jones Bluff reservoir acts as an iron 4!
trap. -]

- The source of much of the iron present in the Jones Bluff .
= reservoir is likely derived from the weathering of rocks and soils K
( in the basin. These rocks are predominately composed of silica with '
minor amounts of iron. That most of the iron in the reservoir is

y derived primarily from runoff is evidenced by the relationship

- between total iron and dissolved iron. Total iron, present in high
levels, was determined on a raw acidified sample, while dissolved
iron, present in low levels, was determined on a filtered acidified
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sample. That filtering removes much of the iron present in the
water indicates suspended solids or sediments in the water column
are transporting significant amounts of iron. Further evidence of
the effect of runoff on iron levels is implien by a comparison of
iron levels in figures 27 thrcugh 31 with that of streamflow in
figure 5. Following periods of high rainfall and high streamflow,
Iron levels in the river tended to be high, implying iron-bearing
sediments are entering the river.

Total manganese concentrations nearly always exceeded the EPA
(1976) criteria (50 ug/l) for domestic water supplies at stations
in the Jones Bluff reservoir. At all but eight of the stations,
manganese values were two to four times higher than the EPA stand-
ards (table A-1). Dissolved manganese concentrations exceeded the
EPA c¢riteria for domestic waters at 13 of the 19 stations at some
time during the study. These 13 stations were 0, 1, 2, 6, 8 through
14, 16 and 17. However, as previously stated, only 3 river miles
within this reservoir are classified for public water-supply use.
Total manganese concentrations over 50 ug/] may affect the taste of
drinking water, stain plumbing fixtures and laundry, and foster the
growth of micro-crganisms in reservoirs and other water systems.
Tolerances for manganese in industrial water supplies are generally
low (less than 200 pg/l), particularly for textile dyeing, food
processing, distilling, brewing, paper making, plastics and pho-
tography (EPA, 1976). Crop tolerances to manganese differ widely,
ranging from 0.5 to 500 mg/l, when grown in culture solutions
(McKee and Wolf, 1963).

Highest concentrations of total manganese (120 to 240 ug/l)
occurred at stations 1, 2, 8, 10, 11, 13, 16 and 17 primarily
during runs 1, 2 and 3 (table A-1). These runs occurred during the
wettest time of the study when streamflow was at its highest (fig.
5). It seems likely that runoff from the areas adjacent to the
reservolr at these sites accounts in part for the high total man-
ganese readings. The reason for the overall high manganese values
in the reservoir is probably due to the weathering of manganese in
the soils and rocks of Piedmont geologic area in the reservoir
basin. Levels o dissolved manganese were rarely high in the reser-
voir, varying from 0 to 140 ug/l, with most values well below 50
g/l (table A-1).

Nitrogen and phosphorus have long been considered to be pri-
mary elements contributing tc accelerated eutrophication of lakes
and reservoirs. The concentrations of these two nutrients are
vitally important in controlling the rate of biological production;
however, many other elements, some in trace quantities, are neces-
sary for plant growth.
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Total nitrogen (N) includes all forms of organic and inorganic
nitrogen. Average total N concentrations for this study (0.36 mg/l)
were almost exactly the same average as obtained in the 1977 study
(0.37 mg/1). The TKN (which includes all nitrogenous organic com-
pounds) averaged 0.10 mg/l for the 18 rese:voir sampling stations
during the 1978 study.

Ve e
P .
PIE S U Ny

The major portion of the nitrogen in the Jones Bluff reservoir -
~as in the inorganic form. Inorganic nitrogen includes rhat from 4
nitrate, nitrite and ammonia. Both ammonia and nitrate plus nitrite
coincentrations fluctuated within a fairly narrow range (0 to 0.39
mg/l and 0.04 to 0.56 mg/l, respectively) throughout the reservoir
(figs. 32 through 36). The low levels of ammonia as well as low
levels of nitrate plus nitrite are very apparent at most stations —
in runs 3 through 5. In runs 1 and 2, levels of inorganic nitrogen
were higher (figs. 32 through 36), likely reflecting increased L
runoff. The high rainfall during this period likely washed some of o
the spring fertilizer applied along the watershed into the reser-
voir.

or less, as higher levels are usually indicative of sewage or
industrial contamination {McKee and Wolf, 1963). Pollution raises
the concentration of ammonium compounds and this, within limits,
increases biologicil productivity. In excess, certain compounds of
ammonium can be toxic to stream organisms. During run 1, ammonia
levels were at their highest (figs. 32 through 36), with stations
1, 3, 12, 13 and 16 having levels above 0.18 mg/l. These levels are
likely attributed to organic wastes entering the river (stations 1,
3 and 13) and from agricultural runoff.

In surface waters, ammonia concentration is normally 0.1 mg/l jii
q

]
Following rainfall, ammonia may change rapidly to nitrites and -3
nitrates, thus accounting for a majcr source of nitrogen fertili- .@®
zation to a stream. The amount of nitrate and nitrite-nitrogen is T
influenced to a great degree by surface runoff and assoctated NS
streas level and discharge. During runs ) and 2, nitrite and ni- -
trate~-nitrogen levels were at their highest. This period of time EJ
was characterized by high amounts of rainfall (table 5) and high ;ié
discharge (fig. 5). During runs 3, 4 and 5, nitrite and nitrate- -
nitrogen levels werc considerably lower. At the time of these runs, N
Jdischarge was low aund phytoplankton populations were high leading
to decreases in nitrogen levels.

Phosphorus 1is prevalent in nature both in the organic and o
inorganic form. In most analyses, phosphorus is separated into
K particulate phosphorus and dissolved inorganic phosphorus. Particu-
' late phosphorus, which comprises over 30 percent of the total
phodphorus in natural waters, includes phosphorus found in or-
ganisms, mineral phases of rock and soil, and phosphorus adsorbed
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into organic debris (Wetzel, 1975). Dissolved inorganic phosphcrus
is primarily orthophosphate. Because of itg role in arimal and
plant metabolism, phosphorus is a c¢yclic element, similar to nitro-
gen, in that the combined form is continually changing by decom-
position and synthesis. In concentrations found in natural waters,
phosphorus is not reported to be toxic to man, animals or fish.
However, increased phosphorus levels often stimulate the growth of
aquatic vegetation leading to eutrophication.

Although exact criteria for the limits of phosphorus in na-
tural waters are not yet possible, several generalizations have
been established (EPA, 1976). Within lakes and reservoirs, total
phosphorus levels between 25 ug/l and 50 ug/l may occasionally
stimulate excessive or nuisance growths of algae and other aquatic
plants. Most lakes characterized as being unpolluted have total
phosphorus levels ranging from 10 to 30 ug/l. In flowing waters
higher levels of phosphorus (>100 ng/l) are not uncommon and cause
little concern (Wetzel, 1975).

While total phosphorus in the river was at moderate levels
(figs. 37 through 41), concentrations of orthophosphate, available
for plant growth, were low. Total phosphorus levels varied from run
to run and from station to station with no obvious pattern. Overall
levels were somewhat higher during run 3 and at stations 10, 14, 17
and 18. Most of this phosphorus was likely particulate and the
elevated readings during run 3 likely were a result of runoff
during the high water. Station 10 possibly receives much of the
phosphorus via a waste discharge point located upstream. The hi;i
levels upstream and immediately downstream from the dam seem to
indicate phosphorus is being trapped to some degree.

Orthophosphate concentrations were generally low throughout
the reservoir varying little from station to station. Values were
usually below 0.4 mg/l, although readings of 0.05 mg/l and 0.06
mg/l were recorded at stations 10 (run 4) and 17 (run 1), respec-
tively.

Calculated total hardness concentrations, based on the sum of
calcium and magnesiun ions, showed no apparent trends within the
reservoir. The hardness values showed a very soft and low mineral-
ized water in the Jones Bluff reservoir. This is expected because
of the associated siliceous sands within the Piedmont area of the
Alabama River basin in the Jones Bluff reservoir. In this area, no
appreciable amounts of calcium or carhonaceous materials are read-
ily available.
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}j A Although total hardness values were low throughout the reser- -
5 L voir, calcium ions were three to four times more previlent than -
h! magnesium ions. Calcium values averaged 9.2 mg/!, while magnesium =
o averaged 2.7 mg/l. ’
o Total sodium and potassium concentrations found in the river
. fell within normal background limits (less than 10 mg/l) (USGS, g
C 1978). No established "fish and wildlife'" or '"safe drinking water" .
ii criteria limits have been established for these two parvameters, —
o Within the Jones Bluff reservoir, no trends were noted for cither ’
. sodium or potassium concentrations (table A-1). .?

B0
o S

Do

Sulfate and chloride concentrations in the river for both 1977
and 1978 were below acceptable limits for established federal or
state criteria (250 mg/l) for "fish and wildlife" and '"safe drink-
- ing water.” No apparent trends either spatially or chronologically
were noted.

e

DUTLIN ) I

The total zinc concentrations in the .Jones Bluff reservoir
during the 1978 study were generally well below the EPA criteria of
500 ug/l and present no problem. Only stations 1 and 14 during run
2 exceeded this criteria with ccncentrations of 640 ug/l. Zin~ is
abundant in rocks and minerals of the basin but is only 4 minor
constituent of the river water.

| IV
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2. Sediment

The river bottom was composed primarily of sand and clay,
although several stations (0, 1 and 8) had noticeable quantities of
aravel iun the substrate (table 8). Silt constituted a sizeable
percentage of the substrate at stations 9, 12 and 18. Because of
differences in sampling techniques, comparisons with the 19/7 data
are not possible.

Most of the materials discharged into streams and rivers,
including trace metals and organic compounds such as insecticides,
polychlorinated biphenyls (PCB), herbicides, and certain industrial
compounds, are released at subtoxic levels. Even though discharged
at low concentrations, such materials are often concentrated in the
sediments where they enter the aquatic food chain through benthic
fauna and flora.

Of the 10 metals selected for sediment analysis, only con-
centrations of iron, manganese, and zinc were high (tables 9 and A-
2) based on USGS background information (USGS, 1980). Total iron
reached highest concentrations at station 5 (24,000 mg/kg), bul
values of at least 11,000 mg/kz were recorded at all but stations 0
and 9. Station 5 was located below a strip mining operation whi-t
may account for high levels of iron in the gediments. Most of the

@ ~ 101




high concentrations of iron were, however, -robably derived from
the weathering of soils and rocks in the area rather than from
manmade sources. Iron levels were also high in the water column
(figs. 27 through 31); and, undoubtedly, much of the iron either
settles or precipitates into the sediments.

Zinc was the second highest occurriag metal in the sediments
with high readiungs of 1,000 mg/kg and 1,300 mg/kg at stations 16
and 17, respectively. Zinc levels were never very high in the water
column, but the high concentrations in the sediments above the
Jones Bluff dam would seem to indicate a '"trapping' of zinc by the
inpoundment. Zinc is abundaut in rocks and minerals of the basin
and likely enters the system via runoff.

Manganege levels in the sediments ranged from 140 mg/kg at
station 9 to 940 mg/kg at station 14 (table A-2). Levels of man-
ganese were also high in the water column, so high levels in the
sediments were not unexpected. As with iron and zinc, mc;t of the
manganese enters the system via runoff from the manganese-bearing
rocks and soil of the region.

Both iron and manganese levels in the gsediments were higher in
the 1977 study, but zinc levels were noticeably higher during the
1978 phase. Other heavy metals in the sediments were detected at
low levels and concentrations varied little from year to year, with
possibly the exception of arsenic, which was present at slightly
higher concentrations in 1977.

Maximum concentrations of oil and grease in bottom sediments
increased from a maximum of 340 mg/kg in 1977 to 640 mg/kg in 1978
(table 9). This may indicate that some organic pollution is being
broken down at a slower rate as it enters the system. Sampling
methods, however, differed in the two years and may account for
much of the difference. No clear pattern of total volatile solids
was present in the sediments. The highest value (49,100 mg/kg) was
recorded at station 0, but high readings were also found at sta-
tions 5 (41,500 mg/kg), 10 (43,900 mg/kg), 12 (44,700 mg/kg), 14
(36,100 mg/kg), and 18 (36,200 mg/kg). Stations 5 and 10 are lo-
cated below waste discharges which may account for high levels of
organics in the sediments, but reasons for other high readings are
not clear. It should be emphasized that sediment and nonfilterable
residue analyses, which might elucidate concentrations of organics
in the river, were only conducted at one time during the study.
Additional collections over several seasons might clarify the
relationship of organic material in the water column and sediments.
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- . 3. Torbisula Tissue 5
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; Analysis for heavy metals and pesticide components in mollusk e
i (Tepiicula) tissue revealed several significant facts about the "
.- ecolcg,; of the Jones Bluff reservoir. Since mollusks feed by fil-
- tering plankton and fine sediments near the bottom, tiheir tissuc
concentrates the :hemicals and pollutants that are present in the
water column and sediments.

0f the heavy metals detected in the tissue analyses, zinc was
present in largest concentrations (tables 10 and 1ll1). Zinc levels
were high in the sediments, so it is not too surprisirg that there
is zinc uptake by Corbicula. That chromium was also detected in the
tissues may be significant because of its toxicily and its tendency
to move up the food chain. Since no jrevious measurements of trace
elements in (Corbicula are available for the study area, it is
impossible to evaluate the level of chromium.

In addition to heavy metals, residues of several pesticides
and industrial chemicals were detected in mollusk tissue. Aldrin,
arochlor 1248 and 1254, dieldrin, endrin, heptachlor and heptachlor
epoxide, mirex, p,p'-DDD, DDE and DDT, and pertachlorophenol resi-
dues were present in the tissues. Ot these, pentachlorophencl and
arochlor 1248 occurred at greatest concentrations, particularly at
station 8, but only in the April collections. Pentachlorophenol
(PCP) may be used as a tungicide, herbicide or wood preservative.
Possibly the PCP 1in the river was derived from wood preservative
used in construction of plers and boat houses near the river banks.
It is also possible that tributaries entering the river may contiin
industrial discharges. Station 8 is located below Montgomery, Ala-
bama, where industrial discharges occur. The area around Montgomery
is also a heavily farmed region so agricultural runoff of PCP inte
the river is a possibility. Agricultural runoff might also account Q
for a more seasonal pattern of PCP abundance in mollusks tissue.
This compound, although detected in higher levels than other resi-
dues, was present in amounts far below animal toxicity levels (oral
LD5y: 200 mg/kg in rats) (Christensen, 1973).

L | IR B SFIEICORNN ) SRR

v LA .
» — PP )

Arochlor 1248 which was often used in electrical transformers
was also present at levels far below animal toxicity standards
(oral LDsg: 500 mg/kg in rats) (Christensern, 1973). As with penta-
chlorophenol, arochlor 1248 was only detected in the mollusks X
tissue during Apri] collections. During the August collections, R
however, arochlor 1254 was the only form of arochlor detected. <l
® Reagsons for such a patterr of arochlor uptake are not known. There
F were several other residues with seasonal patterns of mollusk

uptake. Dicldrin and heptachlor were unly detected in April, while
F endrin and mirex were only detected in August. Thesc are insecti-
F
l

5. IRy

cide residues and their occurrence in mollusk tissue i3 probably
related to their seasonal use in agriculture.
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Biochemical

1. Adenosine Triphosphate

SN ) L‘

.
..!.1

As adenjsine triphosphate (ATP) occurs in the living cells of
all plants and animals, neasuring its concentration in the water
column determines the total viable planktoa biomass. In combination
with dry biomass, chlorophylls a2, b and o, and direct plankton
counts, ATP helps clarify plankton dynamics within an aquatic
system. As these relationships are considered in Chapter V, Subpart
C, Water-Quality/Biological Density Relationships, ATP trends in
the reservoir will only be briefly considered herve.

ATP levels in the reservoilr varied from station to station as
well as from run to run. Highest values were recorded at station
12, run 3 (2,400 ng/l), and station 17, run 5 (3,450 ng/1). Over-
all, stations O ard 12 appeared to have fairly consistent high
readings of ATP during the study (table A-1).

LMY e b

oLl

2. Algal Growth Potential

'
ik

Algal growth potential (AGP) was implemented to determine
algal growth in river water under optimum conditinns, such as
optinum sunlight, optimum nutrients, and absence of heavy metals. R
AGP tests are utilized in determining the possibilities of algal :f
blooms occurring in a system if growth conditions were ideal. Such
blooms, particularly if primarily composed of blue-green algae,
have several deleterious effects on an aquatic system. Their growth
spurts and subsequent die-offs result in oxygen depletious and
several species prcduce substances toxic to fish, birds and do-
mestic animals (EPA, 1973).

Although only limited interpretation of algal growth potential
tests is possible since data was collected only during runs 1, 4
and 5 at select stations, several generalizations are evident. AGP
test results varied greatly from station to station and run to run.
During run l, phosphorus appeatred to be limiting in the lotic
portion of the reservoir, with nitrogen being more limiting in the
lacustrine portion. In runs 4 and 5, AGP tests indicated that :
phosphorus and nitrogen were limited to some degree throughout the S
reservoir (tables A-5 through A-24). o

3. Dry Biomass

No comparison of dry biomass concentration can be made for the
1977 and 1978 study periods since the parameter was not measured
during 1977. In the 1978 study, the highest dry biomass concentra-
tions occurred during run 1 at the riverine~like station 2 on the
Coosa River below Mortar Creek near Elmore, Alabama (table A-1).
The reason or reasons for the high dry biomass concentration at by
this station is unknown. T
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4. Chlorophyll

Chlorophyll « is the primary photosynthetic pigment of algae
and its ueasurement estimates algal density. These measurements if
calculated on an areal basis give an estimate of the productivity
of the system. Most of the green zlgae and euglenophnytes also
contain the accessory pigment, chlorophyll b (Wetzel, 1975). An-
other category of aquatic algae, the Pyrrophyta, or dinoflagel-
lates, Chrysophyta, particularly the diatoms, contain chlorophyll
@ as well as chlorophyll a. Ratios of the various forms of chloro-
phyll in an aquatic system give some indication of the community
composition and production dynamics.

Concentrations of chlorophylls a, b and ¢ recorded in the
Jones Bluff reservoir during this study were considerably lower
than values recorded during the 1977 study (table 6). In 1978,
chlorophyll a values were pheophytin corrected, which may account
for some of the difference in the two years.

The highest reading of chlorophyll a (140 ug/l) was at station
12 during run 3. Chlorophyll b values were usually about half of
the chlorophyll a values at most stations. Values of chlorophyll ¢
were fairly high ia the reservoir, particularly aucing ruas 1 and
3, often surpassing chlorophyll a values (table A-1). These values
likely reflect the dominance of the diatom Melosira in the algal
flora during much of the year. The interrelations of chlorophylls
a, b and ¢ in the algal dynamics of the reservoir will be con-
sidered in more detail in Chapter V, Subpart C, Water-quality/
Biological Density Relationships.

5. Bacteria

Both fecal coliform and fecal streptococci are utilized as
indicators of animal wastes in water, as both groups occur in the
intestines of warm-blooded animals. While fecal coliforms may
survive in water for weeks or months, fecal streptococci survive
only short periods. Because of this short survival time, their
presence usually indicates recent pollution. Fecal streptococci are
also host specific 3o it is possible to biochemically isolate the
pollution source. Fecal coliform/fecal streptococci ratios are
often used to provide information on possible pollution sources. A
ratio greater than 4.1 is considered indicative of pollution from
domestic sources composed of human feces, whereas ratios less than
0.7 suggest pollution from nonhuman sources. Ratios between 0.7 and
4.4 usually indicate wastes of mixed human and animal sources
(APHA, 1980).

Two stations in the Jones Bluff reservoir during run 1 showed
concentrationa of fecal coliforms in excess of the state water-
quality criteria of 2,000 CT/100 ml: station 1 (8,800 CT/100 ml)
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and station 7 (2,900 CT/100 ml) (table A-1l). During the 1977 study, e
stations 6 and 7 exceeded this criteria limit in the September

collections. Fecal streptococci levels at all stations were within

the state criteria of 2,000 CT/100 ml. These limits were approached,

however, at stations 7 (1,900 CT/100 ml), 8 (1,700 CT/100 ml), and

12 (1,700 CT/100 ml) durirng run 1 (table A-1). During the 1977

study, the fecal streptococci limits were exceeded at stations 5,

7, 8, 9, 11, 12 and 13. Most of the stations exceeding state bac-

teria limits were located near Montgomery and probably receive some

RY 1N

o
.."

"d
o
- N‘
- .!

3
N

-

2 urban drainage.

{: Ratios of fecal coliform to fecal streptococci (table 12)

- indicated that much of the fecal wastes entering the river was of

mixed human and animal sources; however, during certain periods all
stations, except 0 and 10, displayed ratios indicative of human
waste contamination.

-

:i C. Biological
1. Phytoplankton

To illustrate fluctuations in population densities, total
cells per laiter of Chlorophyta (green algae), Chiysophyta (golden- ]
brown algae), and Cyanophyta (blue-green algae) were plotted by -
river miles, station numbers and effluents for each sampling period Q?
(figs. 42 through 46). Also, to illustrate chances in the dominant X
divisions, the percentages of Chlorophyta, Chrysophyta, and Cyan-
ophyta in each sample were plotted by river miles, station numbers, f}
and effluents in figures 47 through 51 for each sampling period.
For the latter set of graphs, the Pyrrophyta (dinoflagellates) and
Euglenophyta (euglenoids) were omitted from the percentage calcu-
lations, as thege two divisions usually represented only a small
percentage of the total phytoplankton community.

Conclusions cannot be drawn about the entire ecosystem because
of limited data; however, several trends can be detected for the
1978 sampling period.

:? 1. The total phytoplankton biomass consistently increased
- from the first through the last collec ing period (April
. through September) (figs. 42 through 46).

2. The dominant groups generally changed from diatoms in the
- spring and early summer to blue-greens in late summer
N (figs. 47 through 51).

3. Samples collected at station O on the Tallapoosa River

’; often had a greater number of Chlorophyta and Chrysophyta .
- 106 ‘
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‘ than did most other stations on the river, but the Cyano- <
i phyta were usually lower at station Q0 than at other river f’
stations (figs. 42 through 46).

4. Of all the stations on the river, station 6 at Montgomery
often had the greatest number of cells per liter of all 5
three groups (figs. 42 through 46). .=

5. Except for station 6, the total number of phytoplankton
cells generally decreased in number from station O to
station 17. The only exception to the above mentioned
trend was during sampling run 4 in which the Cyanophyta
increased dramatically in the reservoir pool just above
the dam (fig. 45).

e

!

)

6. Station 18, for the most part, had considerably fewer i
cells than those stations above the dam (figs. 42 through .

46). Chlorophyll values were fairly high at this sta- :J
tion, however, perhaps indicating algal cells are being -

damaged by turbulent waters below the dam. ®

Several general trends can also be detected for the 1977 samp-
ling period. These trends, however, do not always correspond with
those for the 1978 sampling period in part because of different
sample collection and analysis procedures. One can refer to GSA
(1983) for the figures and data.

1. No one gtation consistently had higher phytoplankton
counts than all »ther stations.

2. The Chlorophyta were represented by the greatest number
of organismg during the August and September sampling
periods and the Cyanophyta during the November through
December sampling period.

3. The Cyanophyta were not very abundant anytime during the
1977 phase of the study. Cyanophytes were found at more
stations during the second collecting period. The largest J!
numbers of individuals per sample were observed during -
the August sampling period than at those same stations ¢
during the October through November and November through ;ﬁ
December sampling periods. '

In comparing data from 128 stations on selected North American -
g rivers and the Great Lakes, Williams (1962) noticed that the high- O
. est phytoplankton counts were observed throughout the United Steates R
- during the period of February to May. Counts obtained during ttis D
N study, however, differed in that they consistently increased in 4

‘ o samples collected from April through August (figs. 42 through 46).

§ .
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Since samples were not taken in February or March, it 1s uncertain
whether a condition similar to that observed by Williams (1962) ex-
isted in the Alabama River. The data obtained from this study,

however, do not indicate that to be the case for the Alabama River.

williams (1962) also observad that high water temperatures and
impounded waters promoted the production of dense populations of
blue-green algae in the late summer. The 1978 phase of the study
supports his observation in that the greatest concentrations of
Cyanophyta were found in the late summer and early fall (figs. 47
through 51), a time at which water temperatures in the river were

higher and the dissolved oxygen values were lower (figs. 17 through
21).

The highest phytoplankton count obtained during the study was
approximately 26 million cells per liter. Initially, this seemed
unusually high; however, Williams (1962) reported counts of upwards
of 100 million organisms per liter in some northern United States
rivers. Williams (1962) also emphasized that systems in which many
genera (e.g., 10 or more) comprise the majority of the cells of
phytoplankton were desirable, whereas systems with fewer than five
genera comprising the majority of cells of phytoplankton were
undesirable. In other words, the greater the generic richness, the
more desirable the ecosystem. Generic richness was quite low
(usually three dominant genera or fewer) in the Jones Bluff Res-
ervoir, especially during the late summer and early fall (table B-
1). While the total number of cells was highest during the last
two sawpling trips of 1978 (figs. 45 and 46), the overall generic
richness was lower (table B-1). These data indicate, therefore,

that the system was less desirable during late summer because there
was less diversity of genera.

Total phytoplankton counts were often higher near sewage
ducts; for example, at Montgomery (station 6) and at river mile 276
(station 9). No single phytoplankton group, however, was dominant
at these locations. Increases in total numbers were probably due
to the level of nutrients that entered the river at these stations.

It is impossible to accurately compare the phytoplankton data
collected during the 1977 and 1978 surveys for several reasons.

1. Net samples were taken during the 1977 survey and whole
water samples were collected during the present study.

2. During the 1977 study, velocity measurecments were not ob-
tained for each station on each collection date; conse-
quently, the number of organisms ~ollected in the net
samples had to be estimated.
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3. The 1977 project was designed so that field sampling and
enumeration quality control were not adequate.

1

v

& 4. A general comparison of 1977 and 1978 phytoplankton or-
- ganism counts indicates that the 1977 estimates were
extremely conservative.

)
d

5. A final problem involved the actual units that were
counted during the two studies. Organisms per liter were

i scored during 1977 as suggested by Weber (1973) and re-

- quired by the scope of work; cells per liter were tabu-

x5 lated during 1978. Because of the differences in

h collection methods employed during the two studies, the

number of organisms would not be comparable.

2. Zooplankton

) shifting in structure, such as changes in the kinds and numbers of
species present and the numbers of individuals per species (Hynes,
1971). An unstressed community is likely to have a great number of
species with relatively few individuals per species. When a com-
munity is under stress, the number of species 1s likely to decrease
and the number of individuals of the remaining species is likely to
increase (Hynes, 1971). This increase in individual density 1is es-
pecially obvious with such stresses as sewage effluents or other
factors causing organic enrichment. Other stresses such as ther-
mal, heavy metal, or organophosphate stresses may cause a drastic
reduction in zooplankton species richness and density. Such
changes are easy to see if stresses are severe. However, subtle
stresses can result in subtle changes in community structure that
are often masked by normal variation (Hynes, 1971).

E
Zooplankton communities respond rather quickly to stresses by :
9

Since zooplankters are consumers, much of their variation
could also be dependent on changes in their food. Most zooplank-
ters eat phytoplankton while a few are predaceous on other zoo-
plankton or are particulate feeders. Therefore, some stresses,
especially nutrient enrichmeat, may affect phytoplankton population
densities and thus indirectly affect zooplankton densities. Unless
the stresses are very severe, such effects are usually difficult to
determine.

Tt .. Rotifera and the Cladocera were the dominant groups of the
zooplankton collected during this study during both the 1977 and
1978 phases of this study. The Rotifera were represented by the
most genera and the greatest density at most stations.
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Graphs of the densities of Cladocera, Copepoda and Rotifera
for all five runs (figs. 52 through 56) are given to illustrate
differences in dengities among the major components of the zoo-
plankton along the study area from April through September 1978.
Graphs of the densities of Cladncera and Rotifera for three runs
during August through October 1977 are given in GSA (1983). It is
interegting to note that during run 1 all three groups showed
approximately the same densities at each of the stations (fig. 52)
except station 3, which had the highest numbers of all three groups.
The other four runs (figs. 53 through 56), however, had no large
increase in Cladocera or Copepoda at station 3. During run 1,
stations 4 through 18 had low densities ¢f the three groups, but
during later runs the Rotifera and Cladocera increased tremendously
in densities at many of these stations. Except for the first run
(August 1977), there were very low densities of Cladocera and
Rotifera during the 1977 phase as compared to the last two runs of
the 1978 Jones Bluff study. Comparing the August collections of
the two phases indicates that Rotifera had high densities at the
first few stations during the 1978 phase but nct in 1977 where the
Rotifera were high in the last few stations. This 1s not unex-
pected since zooplankton populations canchange on a daily basis or
in response to flow rate, rainfall, or other environmental parameters.

Total zooplankton densities compared to total phytoplankton
densities are illustrated graphically (figs. 57 through 61). Dur-
ing all of the ruis to some extent, and especially during th= first
two runs, the variation in zooplankton densities is similar to
phytoplankton densities at each of the stations. During the last
three runs, the data show & large increase in zooplankton densities
in the reservoir pool with a depression of phytoplankton densities
in the same area. The low phytoplankton denmgities in the reservoir
pool from July through September 1978 are probably a response to
increased grazing pressure from the large zooplankton population.
More detailed discussions of the phytoplankton population changes
are given in the previous section of this report. Total zooplank-
ton data were not given for the 1977 study.

Seasonal changes in densities of the zooplankton from run to
run at the same station are probably due, to a large part, to life
history variation and, to scme extent, in response to phytoplankton
densities. The data from the tables and figures indicate that phy-
toplankton densities in the reservoir pool are likely being con-
trolled by zooplankton grazing. Factors affecting the densities of
zooplankton seasonally could include changing water quality and de-
creasing flow during mid- to late summer. (See Section VI of this
report for a more detailed discussion.) Except for the increased
zooplankton densities and the decreased phytoplankton densities in
the regervoir pool during the last three runs, there were no con-
sigtent patterns noted in the river, reservoir pool, or below the
dam. Similar, though not very pronounced, patterns were found in
the 1977 phare for Jones Bluff Resgervoir.
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Q;Z It 1s unwise, however, to conclude too much from this study.
- To deteraine how much of the variation of zooplankters is due to
normal seasonal population trends and how much is due directly or
L indirectly to environmental stresses, a much longer study must be

S e o - undertaken.

3. Benthic Macroinvertebrates--Ponar

i
»
.
X
‘i
i
j

The sampling regime for the benthos of the Jones Bluff reser-
voir--that is, three runs in both 1977 and 1978 each consisting of
a three-gsample transect from 18 locations over about 80 miles of
river--was probably adequate for observing general trends in faunal

&2 distribution. However, while adequate for detecting general faunal
:I patterns, a sampling program collecting so few samples in so short
a period of time with no estimate of variability in samples is

wholly inadequate for interpretation of faunal patterns in relation
to environmental factors.

- reservoir can be divided into two reasonably distinct areas. A
riverine portion extending from stations 0 through 13 and a lacus-
trine portion immediately above the Jones Bluff Lock and Dam ex-

s tending from stations 14 through 17. Station 18, immediately below
N the dam, would be categorized as riverine.

3
!
L ' Based on the distribution of benthic fauna, the Jones Bluff
1

Since the insects constituted s3uch a gsignificant portion of
the macroinvertebrate fauna of the Alabama River, the patterns of
noninsect macroinvertebrate distribution (fig. 62) and insect
macroinvertebrate distribution (fig. 63) were considered separate-
ly. Total numbers of noninsect macroinvertebrates, in general,
increased downstream from the confluence of the Coosa and Talla-
poosa Rivers. For all three Ponar sampling runs, the general
pattern of distribution was high numbers of noninsect macroin-
vertebrates from stations 3 through 9 and from stations 11 through
17. For reasons not evident in the data, there seemed to be a
sharp decline in this portion of the fauna at stations 10 and 16
(fig. 62). There was also a marked decrease in noninsect macro-
invertebrates at station 18 (fig. 62), immediately downstream from E

the Jones Bluff Dam. In thig region the water is very swift and
turbid resulting in an unstable environment for most benthic or-
ganism-.

;
[}

The noninsect portion of the macroinvertebrates was made up

® prim rily of Oligochaeta, mainly the Tubificidae and Naididae, ard
the Corbicula clams (table C-1). Tubificidae were the most abun-
dant macroinvertebrates in the Jones Bluff reservoir. The tubifi-

- cids are a pollution tolerant group (Weber, 1973) and are generaliy

. indicators of orgaaic pollution (Hynes, 1971). The distribution

pattern of the tubificids (fig. 64) closely mirrors that of the
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H noningects considered collectively (fig. 62). Numbers of tubi- z -
f ficids varied from run to run, but, in general, the pattern of dis- -0
] tribution remained the same. Numbers of Tubificidae were highest
. south of Montgomery, Alabama, where sewage outflows are present,

: and in the lacustrine area immediately upstream from the Jones
Bluff Dam.

The distribution of Naididae (fig. 65) exhibited no set pat- ﬂ!
tern. Naidids were most numerous during run 2, when they reached -
greatest population size at stations 2 and 13. During run 1, .
naidids were also common with populations peaking at station 7.
Reasons for such a distribution are obscure and perhaps several s
species are involved.

The distribution of Corbicula clams (fig. 66), in general, had
population peaks at stations O through 4, stations 7 through 12,
and stations 14 through 17. 1In 1977, essentially this same distri-
bution pattern was detected. The available data, however, give no
clear explanation for such a distributional pattern. The popula-
tion peaks also varied from sampling run to sampling run, in part .
due to life history aspects, as indicated by the biomass measure- -
ments (table 15). In run 4, Corbicula reached their highest density .
in the lacustrine area when much of the population was comprised of L
juveniles. During runs 1 and 2, (urideulu densities were lower in ;
the lacustrine region, but adults and subadults constituted much of
the population. Weber (1973) reported that Corbicula are fairly
sengitive to pollution, but their distribution in the Jones Bluff
Reservoir would suggest they have a wide tolerance, occurring south
of Montgomery as well as in the Coosa and Tuallapoosa Rivers in
large numbers (fig. 66).
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Total numbers of the insect portion of the macroinvertebrate
fauna of the Jones Bluff regervoir were generally highest in the
Coosa and Tallapoosa Rivers (stations 0O through 2) and in the la-
custrine area near the Jones Bluff Dam (fig. 63). Chironomidae
(midges), as in 1977, comprised the bulk of the insect fauna, but a
number of other taxa had interesting distribution patterns in the
river. As was noted for the other macroinvertebrates, the insect
portion of the benthos drastically declined at station 18 immedi-
ately below the Jones Bluff Dam. The swift, turbid water probably
- makes the substrate ungtable for all but a few aquatic insects. In
) order tr consider distribution patterns of individual insect taxa,
numbers wWere combined for all three runs (figs. 67 through 73). In
many cases, this was necessary because of the uneven seasonal
occurrence of the various insect groups.
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In the Ephemeroptera (mayflies), three genera were frequently
encountered: Caenis, Hexagenia and Tricorythodes. In general,
Caenis and Tricorythodes were most abundant in the Coosa and Talla-
poosa Rivers (fig. 67). Both of these genera are fairly tolerant
of pollution and occur in slow-moving waters (Edmunds, Jensen and
Berner, 1976); so any reason for their lower numbers in the Alabama
River is unknown. Heragenia nymphs were only collected in the
Alabama River, reaching their greatest densities in the lacustrine
area (fig. 67). 1In 1977, Hexagenia was also commonly collected
just above the Jones Bluff Lock and Dam. Hexagenia, which are
considered to be pollution intolerant (Weber, 1973), frequently 4
inhabit rivers and lakes where substrates are soft (Edmunds, Jensen
and Berner, 1976). The soft substratum of the impounded area,
where silt would accumulate, probably accounts for the large num- .
bers of Hexagenia. Hexagenia was also fairly abundant at stations 4
through 7 for reasons not evident in the data.
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in the Trichoptera (caddisflies), a similar pattern to that of
the mayflies was noted (fig. 68). In the caddisflies, Chewnato-
psyche, as well as Hydropsyche, was generally restricted to the
Coosa and Tallapoosa Rivers (fig. 68; table C-1). The Hydropsy-~-
chidae are tairly pollution tolerant, but their distribution is
generally current related (Hyres, 1971). It is likely that the
faster currents of the Coosa and Tallapoosa Rivers result in the
frequency of occurrence of both hydropsychids. Cyrmellus, a Poly-
centropidae, is, on the other hand, a common inhabitant of larger .
rivers and reservoirs (Wiggins, 1977). In the Jones Bluff reser- = A
voir, Cyrnellus was commonly collected at several points along the
river as well as in the lacustrine area (fig. 68). Cyrnellus also
tends to be fairly pollution tolerant (Weber, 1973).

o

0L

Dipterans (flies) were the moet fiequently collected insects )
in the Jones Bluff reservoir (table C-1). Chaokorus, which is =
often planktonic, was most abundant at station 17 in the lacustrine L
area (fig. 69), which might be expected since members of this genus "
generally prefer to inhabit eutrophic lakes or ponds (Brinkhurst,
1974). The same observation was made in the 1977 report (GSA,
1983) . Chaoborus was also frequently collected at stations 9 and 10
(fig. 69) for reasons not evident from available data.

- Palpomyia, although collected all along the Jones Bluff reser-
N voir, reached greatest population densities in the lacustrine re-

! gion and the area immediately upstream (fig. 69). According to

- Merritt a 4 Cummins (1978), Palpomuia is often abundant in reser-
" voirs where it occurs in both littoral and profundal zones, usually
in asso iation with vegetation.

As was the case in 1977, the Chironomidae were the most com-
monly collected insects in the Jones Bluff reservoir. The Tany-
podinae were comprised primarily of Ablabesmyia, Coelotanypus and
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Procladius. All of these genera were frequently encountered in the
Jones Bluff reservoir but were most common in the lacustrine area
and at station 10 (fig. 70). These three genera are considered to |
be fairly pollution tclerant (Weber, 1973). Coelotanypus is thought -
to be primarily a lake or reservoir inhabitant, while Ablabesmyia
and Procladius occur in lentic as well as lotic environments (Mer-
ritt and Cummins, 1978). With the exception of the large numbers
. of Coelotanypus at station 11, such is the case in the Jones Bluff
reservoir (fig. 70). The distribution patterns for several in-
vertebrate groups were unusual at stations 10 and 11. The avail-
: able data, both biological and chemical, give no clear explanation
- for the patterns and more intensive collecting in this area is

h needed.
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In the Chironominae, two groups of Chironomini were singled
out for observation. The first group included Chironomus, Poly-
pedilum, Stictochironomus and Xenochironomus. These were the most
frequently collected chironomids in the Jones Bluff reservoir.
Polypedilwn was very common in the Jones Bluff reservoir, occurring
in large numbers in the Coosa River as well as in the lacustrine
area (fig. 71). Polypedilum is generally pollution tolerant
(Weber, 1973). The other three genera had very specific distri-
bution patterns (fig. 71). Chironorus reached high population
levels only at station 16 in the lacustrine area. Chironomus is
generally considered to be a lake or reservoir inhabitant and is
pollution tolerant (Merritt and Cummins, 1978). Stictochironomus,
on the other hand, is considered tr be pollution intolerant and an
inhabitant of lotic environments (Merritt and Cummins, 1978).
Stictochironomus was almost entirely limited to the Coosa and
Tallapoosa Rivers (fig. 71). Xenochironomus is also primarily a
river inhabitant and is generally czonsidered to be pollution in-
tolerant (Weber, 1973). In the Jones Bluff reservoir, Xenochi-
ronomus was only collected in large numbers at stations 7 and 8 for
reasons not evident from the available data (fig. 71).
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The other group of Chironomini looked at in detail was the
‘ members of the Harniechia group. With the exception of the Ro-
- backia, genera in the Harnischia group, including Cryptochironomus,
) Cryptocladopelma and Harmischia, were encountered all along the
:;{ Jones Bluff reservoir (fig. 72). Fobuckia was most abundant near

|, A

L;l the confluence of the Coosa and Tallapoosa Rivers (fig. 72). B
- hobuckia was unusual in that almost all larvae occurred at the .
;. stream center in the profundal zone. C(ryptechironomus reached L J
v greatest population densities in the lacustrine area, but members R
}i of the genus were also collected frequently at stations 4, & and 9 -

L (fig. 72) for reasons not evident from available data. Crypto-

: cladopelra also seemed to be primarily an inhabitant of the lacus-

2 trine area and the stretch of river immediately upstream (fig. 72).
u. farmischia did not demonstrate any specific distribution pattern in
; the river, occurring in small numbers in the lacustri~: as well as
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riverine area of the river (fig. 72). With the exception »f the
Robackia, the members of the Harnischia group are fairly pollution
tolerant (Weber, 1973).

Representatives of the Tanytarsini showed definite distribu-
tion patterns in the Jones Bluff reservoir (fig. 73). Tanytarsus
and particularly Rheotanytarsus were collected in large numbers in
the Coosa and Tallapoosa Rivers (fig. 73). Rheotanytarsus is pri-
marily an inhabitant of swifter waters (Hynes, 1972). C(ladotany-
tarsus, on the other hand, is often encountered in lakes and reser-
voirs (Merritt and Cummins, 1978). In the Jones 3luff reservoir,
Cladotanytarsus reached very high population densities in and imme-
diately upstream from the lacustrine area (fig. 73). The Tany-
tarsini are generally fairly pollution tolerant (Weber, 1973).

Any pattern in the diversity and evenness indices was obscure
(table 14). Diversity did seem to be lower overall during run 2;
perhaps, this was a reflection of season. Most insects, which were
the most diverse taxa, had probably emerged during this run, re-
sulting in a general drop in diversity. Diversity indices for runs
l and 4 were similar.

The biomass data are primarily a reflection of Corbicula
abundance. High biomass readings shown in table 15 generally
correspond to the population peaks in figure 66. The low biomass
readings during run 4 correspond to the presence of the juvenile
stages of Corbicula.

In general, the observations made concerning macroinverte-
brates in the 1977 project report (GSA, 1983) are applicable to the
1978 study. In both years, the insects were the most diverse group
collected with the Chironomidae being the most abundant. In both
years, the fauna was comprised primarily of those organisms con-
sidered by Weber (1973) to be pollution tolerant. Since only run |
of 1977 and run 4 of 1978 were conducted during the same season, it
is difficult to make comparisons on the distribution of individual
taxa. During these periods of overlapping collections, however,
the distributions of (Chactor«g and Corlicula were essentially the
same in the Jones Blufi reserveir. Based on an overview of the
macroinvertebrate data for 1977 and 1978, it is likely that the
fauna of the Jones Bluff reservoir has not changed appreciably.

4, Benthic Macroinvertebrates--Multiplate Sampler

In general, the macroinvertsbrate fauna collected on the
multiplate samplers wes similar to that of the river bottom. The
most notable difference was that the multiplate samples tended to
collect more organisms which, according to Hynes (1972), cither
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require or favor stable substrates. Trichoptera, particularly the
net-spinning Hydropsychid..e and Polycentropidae, were much more
frequently encountered on the multiplate samples than in the ben-
thos. Of the Diptera, Rheotanytarsus, which also requires a stable
substrate and swift currents (Hynes, 1972), was extremely common
particularly in the Coosa and Tallapoosa Rivers (table C-2).
Odonata, which prefer solid substrates (Needham and Westfall,
1954), were more frequently ccllected with the multiplate samplers
than with Ponar dredges (table C-2). In general, chironomids,
caddisflies, and naidid worms were the most abundant taxa encoun-
tered on the multiplate samplers (table C-2). In addition, the
distribution patterns of the benthic fauna seemed to hold for the
fauna of the multiplate samplers. The multiplate samplers gave a
more complete view of the fauna of the Jones Bluff reservoir as a
number of insects were only collected on the multiplate samplers
(table C-2).

5. Aquatic Macrophytes

The vegetation bordering the Alabama River is mostly deciduous
forest with Quercus (oak), Planera (water-elm), Carya (hickory) and
Taxodium (bald-cypress) being the dominant genera. In general, the
river proper is not infested with aquatic macrophytes. However, an
area from Jones Bluff Lock and Dam to mile 249 does have large con-
centrations of macrophytes. Dominant species include Alternanthera
rhiloxeroitdes (alligatorweed), Justicia americana (water-willow),
and Ludwigia peploides (water-primrose). All of these occur in
extensive colonies which could detrimentally affect recreation in
the future. In the Alabama River, there probably is no need for
concern that these species will affect navigatijon. In the channel
area the river is deep and all of these species are rooted; conse-
quently, they cannot survive in deep turbid waters similar to those
of the river.

Altermanthera philoxeroides, Justicia americania and Ludwigia
repioide (also often called Jusgigen repens) all rcot in shallow
waters along the edges of the Alabama River. Their decumbent stems
float outward from shore forming floating mats, which often cover
very larpe areas in protected bays and backwaters. These species
are the major components in the two areas cited as having large
infestations of aquatic plants. Canals in Florida and Louisiana
have been completely clogged by A. rhilceceroides (Sculthorpe, 1967)
and in various parts of the world by [. }eprloitds (Chomchalow and
Pongpangan, 1976). This clogging of canals is possible because the
channels are relatively narrow and the decumbent stems growing from
cach side can come into contact in the middle forming a floating
mat over the entire canal. Such clogging is unlikely in the Alabama
River because of its width. Although navigation will probably
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- be unaffected by A. philoxeroides and L. peploids, the species does
1! affect recreation in the river as their massive colonies in the
I

g T
] e e .
Ce

[ LAY S Y

bays make fishing difficult. J. americuana has not been considered
to directly affect navigation or recreation. However, Penfound
(1940) indicates that large populations of the species can serve as
breeding grounds for noxious insects, and, therefore, indirectly
affect recreation.

Approximately twice the number of species were located in 1978
(70) than in 1977 (29) for the Jones Bluff Reservoir. There are two
major reasons to account for this difference. First, the 1977
survey was conducted during late summer and autumn whereas the 1978
survey was conducted during spring and summer. Several species
flower and fruit early in the summer and die back during late
summer months. These species were located in 1978 but were not Y|
located in 1977 as they had died back before the 1977 survey. A
Also, the small free-floating species, such as Lemnaceae (duckweed)
and 4zolla caroliniana (water fern), do not commonly occur in flow- ]
ing water. These species were abundant during the first survey ‘
of the river this year but were rare during the second survey. None _;
of these species was found in 1977. These taxa are abundant in ®
backwater sloughs and probably had been washed into the river by ]
the high water of the spring. By late summer, the species had been
flushed from the river and were found only in a few floating isl-
ands of plants.

Secondly, during 1977, the Alabama River was surveyed from its ®
origin downstream. As a result, additional species were added to
the list for the lower reservoirs but were omitted from Jones
Bluff, although the species actually grew in that reservoir. These
species were included in the 1977 report but were not noted Jor
Jones Bluff Reservoir.

There are only two areas on the Jones Bluff Reservoir where
aquatic vegetation poses potential water-use problems. These areas
are between river miles 237 and 238 and river miles 238.5 and 240.
(River miles given are those of the COE Navigatinn Charts but do
not correspond to the COE Project Location Maps.) These two areas
have been illustrated (figs. 74. 75 and 76). The former community ®
covers an area of about 1 acre; the latter covers an area of about f;*
8 acres. The two populations of plants are located behind islands R
and will only interfere with fishing in those small bays and not
with other water sports or navigation.
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VI. Water—-Quality/Biological Density Relationships

Although densities of aquatic biological communities are not
entirely regulated by water cuality, water-qualit, interactions are of
major importance. In the 1977 and 1978 phases of the Alabama River
study, water—quality data was not obtained for a full year, making
biological trend comparisons difficult. 1In addition, during the 1977
and 1978 study phases, different phytoplankton collection and analytical
procedures were utilized. During the 1977 study, phytoplankton were
collected with a Wisconsin-style plankton net with 80-micron mesh.
Phytoplankton were counted as organisms rather than cells and, owing to
the lack of accurate flow data, the number of organisms had to be
estimated rather than accurately calculated. In the 1978 study, whole-
water phytoplankton samples were collected from depth-integrated sam-
ples. An aliquot was removed from each integrated sample and analyzed
using the Utermohl method. Cells rather than organisms were counted.
Adenosine triphosplate, chlorophylls a, b and ¢, algal growth potential,
and dry biomass were also determined during 1978 to better quantify
plankton dynamics in the reservoir. Since the information gathered
during the second year of the study is more complete and accurate,
discussion will be primarily centered on the 1978 phase of the study.

Overall, the water quality of the Jones Bluff reservoir was good.
Of the parameters measured, only iron and .nanganese at various times of
the year reached levels which could possibly inhibit plant productivity.
The high discharge of the Alabama River prevented any summer stratifica-
tion and kept the system well mixec.

The overall trend detected in phytoplankton populations was an
inzrease in total cells from lows in the spring to highs in the summer
and fall (figs. 77 through 81). In the April collections (run 1), the
total number of phytoplankton cells never exceeded 4 million cells per
liter and generally averaged between 1 and 2 million cells per liter
(fig. 77). Water temperature was a* its lowest, ranging from 8 to 13°C.
Nitrogen (NO3 + NO2 as N) averaged C.2 mg/l and total phosphorous aver-
aged 0.02 mg/l. Tests of algal growth potential at selected stations
during this run indicated both phosphorous and nitrogen were limiting.
In the lotic portion of the reservoir, phosphorous appeared to be the
more limiting factor while in the lacustrine portion of the reservoir
where algal populations were higher (fig. 77), nitrogen was more limit-
ing (tables A-5 through A-10). ATP concentrations were low at stations 3
and 18, but values were similar at all other stations. ATP values were
also, on the average, higher during run 1 than during the following
runs. Concentrations of chlorophyll a during run ] were very low at all
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stations except the Tallapoosa River station (station 0). The green alga
Monoraphidium contortwnwas the dominant at this station. At all other
stations, the dominant was Melosira italica (table B~2). This abundance
of diatoms is reflected in the high concentrations of chlorophyll ¢ at
all stations with the exception of station 0 (table A-1).

In the second collection run (May 22-29, 1978), total numbers of
phytoplankton in the Jones Bluff reservoir were very similar to the
April run, values again being generally below 4 million cells per liter
(fig. 78). Water temperature had warmed to between 20 and 24°C; nitrogen
(NO3 + NOp as N) concentrations averaged 0.3 mg/l and total phosphorous
averaged 0.04 mg/l. Concentrations of both these nutrients had increased
over the April levels suggesting that water temperature and season are
still primarily influencing algal growth. ATP values fluctuated with
high readings at stations 0 through 5, 10, 12, 15, 17 and 18. Since
neither phytoplankton or zooplankton numbers showed increases at these
stations, these increases in ATP may be reflecting other viable or-
ganisms, perhaps bacterial or fungal. Although, as in run 1, Melosira
italica was the dominant phytoplankter at most stations, the green
algae, Monoraphidiwn contortwn and an unidentified coccoid green were
often the dominants (table B-2). The phytoplankton population during
this run would appear to be shifting from the spring predominance of
Melosira to the summer predominance of green and blue-green algae. This -
shift is also reflected in the chlorophyll concentrations. Chlorophyll ¢ L
concentrations while high at several stations (0, 3, 7, 8, 17 and 18)
were usually lower than concentrations of chlorophyll a (table A-1).

B

Phytoplankton density was markedly increased during run 3 (July 6-
11, 1978), with a high reading of near 19 million cells per liter at
station 6 (fig. 79). Two diatoms Synedra ulna and Melcsira italica were
the dominants at this station (table B-2), but the high ratio of chloro-
phyil a to ¢ at this station suggests a sizeable pcp' "ation of green
algae as well (table A-1). Diatoms still dominated the plankton flora,
particularly in the lotic portion of the reservoir, but Melosira italica
was only dominant at three stations (4, 8 and 10) being replaced by
Synedra ulna and Cyclotella stelligera (table B-2). In the lacustrine
portion of the Jones Bluff reservoir, diatoms were replaced by green
(Monoraphidium) and blue-green (Merismopedia) algae (table B-2). As in
the preceding collection rums, no clear relationship between phyto-
plankton densities and ATP concentrations was detected (fig. 79). In
general during run 3, ATP levels peaked at gtations 0 and 12. The peak
at station 12 had a corresponding peak in the chlorophyll a concentra-
tion, but no increase in phytoplankton densities at this station was
detected. Alga growth potential tests were not conducted during run 3,
but concentrations of nitrogen (NO3 + NO2 as N) anc phosphorous were
essentially the same as determined during run 2.
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Phytoplankton populatiosne were at their higheet levels during run
4 (August 1-7, 1978), reaching a peak of 28 million cells per liter at
station 15 (fig. 80). The dominants at this station were Merismopedia
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temiissima and M moraphidiwm contertum. In the previous collection runms,
diatoms were dominant in the upper portion of the Jones Bluff reservoir,
being replaced in the lower reservoir by green and blue-green algae. In
this collection run, it can be seen in table B-2 that blue-greens (Faphi-
diopsis, Merismcpedia and an unidentified coccoid) and green algae
(Scenedesmus, Carteria, Monoraphidium and an unidentified coccoid)
predominated the phytoplankton in the reservoir. Diatoms were dominant
at only stations 0 and 10. Both chlorophyll a and ATP concentrations
also peaked at station 15 (fig. 80). Of the other peaks in ATP at sta-
tions 3, 5 and 10, only station 10 had a corresponding peak in phyto-~
plankton and chlorophyll a. With the increases in green and blue-green
algae during this rumn, the trend curves of chlorophyll g and total
phytoplankton density illustrated in figure 80 were similar. The addi-
tion of a chelating agent (EDTA) in conjunction with phosphorous and/or
nitrogen resulted in greatest algal production in the algal growth
potential tests (tables A-11 through A-16). The increased production
with the addition of a chelating agent suggests that heavy metals, most
likely iron and manganese, which were high throughout the reservoir
(table A-1), are inhibiting production rather than a shortage of soluble
forms of the minerals.

In run 5 (September 12-18, 1978), the phytoplankton community of
the Jones Bluff reservoir is in decline (fig. 81). Total phytoplankton
densities were generally below 8 million cells per liter (fig. 81) with
the except’on of stations 3, 4, 6 and 10. At station 4, a high total
phytoplankton count of 20 million cells per liter was reached. The
diatom Melusira itulica was again the dominant at most stations in the
lotic portion of the reservoir. In the lacustrine portion blue-green and
green algae continued their floral dominance. Chlorophyll a concentra-
tions remained high throughout the reservoir, particularly in the la-
custrine portion, indicating the abundance of the now declining popula-
tions ot green and blue-green algae throughout the reservoir. ATP levels
were overall at their lowest during run 5, except a very high peak at
station 17. These low levels of ATP would seem to suggest a plankton
community in decline. The high reading at staticn 17 is not reflected in
phytoplankton or zooplankton densities and is possibly a reflection of
an unusually high concentration of bacteria and/or fungi. Results of the
algal nrowth potential tests during run 5 were essentially duplicates of
run 4 (tables A-17 through A-24).

Zooplankton populations in the Jones Bluff reservoir did not seem
to fluctuate in response to water quality. Rather zooplankton density
appeared to be related to phyteoplankton density. Beginning with the May
collection run and extending through the summev, zooplankton nurbers in-
creased sharply in response to phytoplankton .roduction. As phytoplank-
ton populations began to decline in August and September, zooplankton
numbers remained high. Since zooplankton population increases generally
lag phytoplankton increases to some extent, zooplankton numbers should
decline sha:ply in the fall. The increased grazing of phytoplankton by

160

-'n’

E [R . PR
e a®

'." r. AJ. L.

DR
O

RO
PELPER YR

N

}
‘4

‘ A
. o
e

[ |
2 4




/it S i Sl T St 04 DL PRI Al v S N SR Sl AL AN Sl vl Snlh Fall el A Sadbuait te Sl Sl A Al A el it i g W itn

zooplankton during the summer is likely an important component in the
phytoplankton dynamics in the reservoivr. The cladocerans, Fosmina and
Diaphunosoma, and rotifers, primarily . oncehilus, Synchuaeta and i2 ;-
arthra, were the most common zooplankters collected in the reservoir
(table B-5).

The sampling regime for benthic macroinvertebrates was such that it
is not possible to reiate distribution to water quality. It seems un-
likely, however, that the small changes in water quality detected in
Jones Bluff reservoir affected benthic invertebrates. Distribution was
more likely influenced by substrate characteristics, both chemically and
physically, and by streamflow in the river. Too few samples were col-
lected to detect any relationship between benthic distribution and
substrate, but a relatively distinct lotic and lacustrine fauna was
evident. A predominately riverine fauna occurred from stations O through
13, characterized by Cheumatopsyche, Hydropsyche, Stictoekirvonomious and
kheotanytarsue. The reservoir from stations 14 through 17 was inhabited
by a typical lacustrine fauna including Hexagenia, Fulporyia and Chipown-
omus . Most increases or decreases in faunal numbers could be attributed
to life history patterns rather than water quality. Insect numbers were
low during May as adults emerged. Noninsect densities were high during
run 4, in part due to a large number of juvenile Jorbicowla.

The aquatic macrophytes in the Jones Bluff reservoir were probably
little affected by subtle changes in water quality. Distribution was
primarily in response to streamflow and river depth, with macrophytes
restricted to the river margin or to protected backwaters and bays.
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- VII. Summary

The Coosa and Tallapoosa Rivers, at upper end, and the area just
below the .Jones Bluff Lock and Dam, at lower end, form the study area.
During phase TT of the study, water—quality, biological and sediment
2amples were collected at 18 stations above and one station immediately
below fones Bluff Tock and Dam between April 10 and September 18, '978.
biological, water-quality, and sediment samples were collected from
these same stations at 3-week intervals between August 8 and December 8,
1977, duriany Phase [ of the study. On the basis of water-quality analy-
sis and distritution of fauna and flora the Jones Bluff reservoir could
be rouphly segrevated into a riverine section (stations 0 through 13 and
18) and a lacustrine scction near the dam (stations 14 through 17).

Overall, the water-quality of the Jones Bluff reservoir was good.
Of the 45 water-quality parameters measured, only iron, manganese, zinc,
dmmonia, tecal eoliform and fecal streptococei periodically exceeded
state and federal criteria at certain stations and times. Some tribu-
taries to the rescervoir, including Catoma Creek and Dig Swamp Creek, as
well as runicipal, industrial, and agricultural discharges, had a detri-
mental effect on the water quality of the reservoir.

Typically, the water of the Jones Bluff reservoir was fairly low in
dissolved solids: pl, in general, varied between 6 and 8; oxygen was
sufricient to support a diverse fish fauna; phosphorus and nitrogen
concentrations wore below levels likely to lead to eutrophication; and
turhidity was high with low lipht penetration. While slight variations
in paranrter vaives were observed between station and sampling periods,
no consistently significant differences were detected. The water—quality
of the river also varied little in the 1977 and 1978 phases of the
study.

The principal factor that is Jikely creating fairly consistent
results is discharpe.  The Alabama River is a fast-flowing river even
during low flow. The combined effects of flow and turbulence served to
keep the water coinun thoroughly mixed and influenced the water quality
Al each station. No stratification was detected in the Jones Bluff
veservelr even at statioons adjacent to the dam.

The river bottom was primarily med tum to fine sand and silt.
Stations din the upper part of the reservoir, notably 0 through 3 and 8,
had =izcalle percentapes of jravel in the substrate. In the sedimeuts,
of the 17 metals anaivecd, only concentrations of ir.n, manganese and
zine were bizh  Heavs netals, as well as pesticide residues, were also
detocted fa the tissues of “orliow/a clams. Trace amounts of chromium as
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well as residues of pentachlorophenol and arochlor 1248 were Jetected in
the tissues. Since the metals and pesticide residues are cuncentrated as
they move through the food chain, sediments need close monitoring.

Biological organisws identitied during the study included 78 phytu-
plankton genera, 77 zooplankton and 90 benthic macroinvertebrate taxa
(principally genera), and 70 macrophyte species. Phytoplankters most
commonly encountered, in order of decreasing abundance, were green
algae, diatoms, and blue-green algae. Diatoms tended to dominate the
reservoir flora during the spring with green and blue-green algae be-
coming more numerous during the summer. The division Chlorophyta con-
tained the highest diversity (38 genera) of any plankton group encoun-
tered. Zooplankiers most commonly encountered, in order of decreasing
abundance, were crustaceans (Cladocera and Copepoda) and rotifers.
Zooplankton densities in the reservoir fluctuated with increases or
decreases in phytoplankton numbers.

The insects were the dominant group of benthic macroinvertebrates
found in both the Ponar and multiplate samples. In the Ponar samples,
insects were represented by 57 genera of which 54 percent (31 genera)
were members of the family Chironomidae. Jorkicula clams and Tubifici-
dae were the most common noninsect macroinvertebrates encountered in the
Jones Bluff reservoir. The macroinvertebrate fauna collected on the
multiplate samples was similar to that of the river bottom with insects
predominating. Insects were represented by 33 of the 41 genera encoun-
tered. Trichoptera, represented by 7 genera, Chironomidae, also repre-
sented by 7 genera, and naidid worms were the most abundant taxa en-
countered.

Collections of aquatic macrophytes conaucted between the confluencec
of the Coosa and Tallapoosa Rivers and Jones Bluff Lock and Dam revealed
the presence of 70 species of aquatic plants in 4] families. Domirant
species included Altermumthera ; hillowcroides (alligatorweed), Jucit iz
amcricana (water-willow) and [foisia pep . iloc (wator-primrose). All of
these occur in extensive colonles which could detrimentally affect
recreation along the river. There i¢ probably no need for concern that
these species will aifect navigation since the river 1s deep and all of
these specics are rooted at the stream margin. The portion of the rivar
between river miles 237 and 240 supported heavv concentrations of aquatic
macrophytes wl.ich could interfere with fishiing.

163

L

». I

NS

U )

@

7 S S, RS Y

VRPN

JASPS J‘i.;j._.- J..L.‘




Y

:

S AR

L 2
(]

o)

b

- T
v

T

VIITI. RECOMMENDATIONS

Based upon our experiences on the Alabama and Coosa Rivers in 1977
and 1978, we submit the following reccmmendations for future studies:

to
.

Y

Plankton are u verv important biological constituent in tue
Alabama River; however, populations of these organisms are
subject to a number of short-term fluctuations depending upon
time of collection durlng the day, the time of the year,
seasonal variation, rainfall and assoclated flooding, and
water quality. One additional factor which significantly
affected the outcome of our analyses was the rapid flow of the
Alabama River. For these reasons and due to some duplication
of data obtained at consccutive stations, the total number of
stations for plankton studies could be reduced by 20 percent.

The fish fauna of any reservoir is an important biological
component and nceds to be investigated in future studies.
Fishes fced upon both plankton and benthic macroinvertebrates;
therefore, drastic long-term fluctuations in the supply of
these food sources should be seen in a decrease in diversity
of the ichthyofauna. Fishes may also indicate the quality of
water In a stream.

The pesticide regidues showed up more gignificantly in the
sediment and (rrhicula tissue as opposed to the water phase.
More emphasis needs to be placed on selected pesticides based
on usage in the area and long-terr. lives of metabolites. We
recommend that three or four cross-sectional benthic bed-
material samples be collected and tested at selected stations,
such as stations 1, 7, 8, 17 and 18, throughout the study area
with special emphasis on tributaries draining agricultural,
industrial, and urban areas.

We recommend that tributary sites on the Alabama River be
incorporated into additional studies. Fileld parameters such
as dissolved oxygen, temperature, conductivity, and pH should
be performed at mid-depth at the sites. Selected parameters
should also be tested in areas affected by agricultural,
industrial and urban effluents.

Although collections were made in 1977 and 1978, methodology
differed in the plankton collections, making comparisons im-
russible.  Such sroblems should be avoided in future multiyear
studies.
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Samples were collectaed during ronr months (Aou v throaes

November) in 1977 and siz months (April throusi, cptomieo
1978, The four-month interval separc o, the twe oo le 01,

periods made data intevpre atico ditricolv. T oo N
consecutive sampling would be advisatio.

Jorddouia (clamy tissue, which la prosent al o s! tUiuls
the river, nceds to be examined 1or cavy Lctala @il joatl
resadues during future studies. Flsh Liusic. wioula a.ou

examined during future studies.

Studies of diel patterns of scveral parvanetlers, iacl.acsing

dissolved oxygen and temperature, should be monitercd at leis

twice during the study period {(once at low-tlow and onoe at
high-flow conditions) to better understand the Jdvnoonics oo o
river system.

Nutrient studies of tributaries and sites above and below
urbanized arcas might also be considered for future post-
impoundment projects., The parameter ammonia nitrogen espoe-
cially needs to be looked at for future studies.

Fecal coliform and fecal streptococci bacteria need tarther

investigative studieg to deteraine their najor sourco 0 o
into the waterways.
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IX. PARTICIPATING STAFF

Geological Survey of Alabama
University, Alabama 35486

Anthony M. Malatino, Chemical Manager
Dr. N. A. Lloyd, Operations Chief
Dr. Maurice F. Mettee, Biological Manager
Juanita Hardy, Chemist I
Phillip F. Dark, Chemist
Dolores Burroughs, Chemist
Mattie McCaa, Laboratory Aide II
Gloria Watkins, Bacteriologist
L Randall Gibson, Laboratory Aide I
Joe Beasley, Field Operations Chief, Scientific Aide III
Elizabeth Long, Clerk Typist I
g Juanita Simpson, Laborer
3 Jerry Wise, Gas Chromatographer I
; Irene Thompson, Clerk Typist I

University of Alabama
Biology Department
University. Alabama 35486

Dr. Robert Haynes, Biological Consultant
Dr. Joseph Scheiring, Blological Consultant
Dr. Steven Harris, Biologica. Consultant
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APPENDIX A
Water-quality and Sediment STORET Data

and Discharger and Nutrient Data

Explanation of format for station header information which appears on
each page of the retrieval:

STORET STATION NUMBER (8 digit) GSA STATION NUMBER (2 digit)
LATITUDE/LONGITUDE PRECISION CODE

STATION LOCATION

STATE/COUNTY CODE STATE NAME COUNTY NAME

MAJOR BASIN NAME MAJ/MIN/SUB BASIN CODE

MINOR BASIN NAME

AGENCY CODE HYDROLOGIC UNIT CODES

STA. STORED DATE ARCHIVE CLASS CSN-RSP

STORET Abbreviationsg:

B: Results based on bacterial colony count outside the acceptable
range (non-ideal colony count).

E: Exponential notation. Phytoplankton data often in exponential
notation (decimal value +06 would indicate the actual value
is obtained by multiplying by 1,000,000).

K: Actual value is known to be less than the value shown.

U: Material specifically analyzed but not detected.
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Table A-1.--Water-quality data entered into the
EPA STORET retrieval system, 1978

]
2l e 0y
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0luve IliC INeTOT uesL S0 [ 1] 1] $ K 20
31615 FEC COLI MFY=-FCnR  /lUOM 11y 110 260 20 v
31673 FECSTwEY mMFRrAGAN 71u0m le9 LT 500 riq ) F)
32211 Cryapny A vG/L CONRECTD 8.00 lelv S.00 Jeav 2.3l
12212 CrLAPwY ’ Jye/L 1.60 2.1% ved? 3.%0 ve0l
32216 CHLAPMYL c UG/ 2.60 2.1m 1.53 Ve.od 0.00
10300 ~€SIDUE 0lSS-te0 ¢ “G/L 37 3l Jo Je 12
Tuwae? LQUrLANK  UNY oT, 3/CUaM. | R T 20,9 LYY €90 1.9
Tywwe alTP PLANK TON NG/L v00.v00 90V .Y 1¥50,0v 30v,.000 *0.000

*Change to 00530 Residue, total nonfilterable
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Table A-l.--Continued

STURET RETRIEVAL DATE 92/707/¢L
02611005 GSa91

32 30 24.0 046 15 14,0 2
CUUSA RIVER AT WETUMPXA ALA

L AM B Bua aue

01051 AL AdAKA ELMORE

SUUTRHEAST

ALABANA RIVER BASIN

114U0bs UJ190¢01v00

740103 VEPTH U VATA LOCKED aFTEN TT07

/TYPA/AMYNT/STREAN

1110€A

ity . . . - . . . . . . . .

INIETIAL DATE Tasves10 78709722 7T6/01/06 T18/08/01 7T76/09/12
INITIAL TIME-QEPTH=30TTUN La%0 1790 u7eS 1108 1620

0001y waTgR Teme CENT lve0 23.0 29.0 29.0 2645

00090 DEPIN=FT 1S LIGNT WEMAINS 10.2 10.9 12.2

vodT7e TURY TROLO~TH nACH FTY 7.0 7.0 3.0 2.0 2.0

00v70  THANSP SECCHL METERS 1.50 1.00 150 2.20 2.2

V0Us0 COLON PT=CO uNITS 2V 20 2V 10 10

000vy  REDOX Qrep? "y 280 2e0 22%

0Uuvas CNUUCTVYY FIELD M CROMNO 126 12v 1le 121 132

Yuewe vo PaveE "G/ 2. 2.9 ., 9.0 Tou

00s09 (L] F 1] 6.70 8.7v 0.70 T.dv 7.5¢0

aveu> cv2 "G/ I%.v 18.0 13.0 .2 3.3

vosly T aLx CaLo3 “G/L .o LT k Xk L) 52
*70299 RESIDUE  UISH=199 C ~G/L 11 17 . 17 18

Uo60v TOTAL N ~ nG/L 0.59 Vel

udoud ORG N N “G/0 Je 000 ve.000

YUB10 Nridenra~ N TOTAL e/l 0.390 0..%90 Jelb0 Veoded 0.uio

0ueeS TOT xuEL L] G/ [ 2Y4.14] 0.i70

YUeJs0 NOLLNOI N=TOTAL ne/L Uelo 0.32 v.22 0.09 Jou?

guosy T INOWG, NITROGEN NG/L N .55 veS1] 0.28 0.0l O.dd

VUOeS PHUS-TOT nG/L P Veudy Veud0 0.040 de010 0.030

ousTl PHOS-ULS ORTNO Mg/L P 0.v2C 0.u0¢ Ve.000 ¢.u00 veldlin

yvoau T QRg C < nG/\ 2.0 9.2 3.0 3.8 Vel

gvoal O URG C [ ~6/L 3.3 2.0 1,3 0.0 0.9

VUvyu TOT wAND Cacol 6/ Lrd 5

QU916 CALCTUM CA=TOT “G/L 1led 1¢.0

0U92T MGNSIUN  Mu«TOT G/ Jeo de8

009¢y S001ym NASTOT 46/ LY Y] 9,07

vOovsT PYSSIUN KeTQT "G/ 1.20 i.ed

0use0d CriumiOE TuTaL G/ . . S

vivss SULFATE $04~01%5 nG/L Bew 8,2 1.2 Se? 9,7

0luen {RON FeelTov uGsL .20 230 «10 19¢ 8y

0i0s0 1RoN FE«uwlSS wGrst .y 129 10 120 ET]

V109D MANGNESE NN vesL 45.0 56,0 120.v 1¢0.0 1lvey

01090 waNGNESE N.UISH uasL L] tv.d al.v 0l.v LIY']

wivwZ ZINC iMeOT voe/L 70 o6l 180 lou W

dlolo FEC COL] MFM~FCAN  /100ML a8 0y cu lav 30 w

31073 FECSTHE® MFAFAGAN 7iu0nmy H) <9 % [1'] iv

32211 CHLRSKHYL A vo/L CORRECTD J.00 e.7C €.08 led? .49

J2c1e CrimPnYy L] vesL deay leQe Velld Jele Vent

322)e CrLNPRHYL C /L il.00 Je9u L I Y] 0.30 Veud

70300 ~ESIQUE 0ISa=]e0 ¢ MG/L a4 oy ov rr .

TUve7 ZOOPLANR UNRY 4T, G/CUeM, /- %] ov.u 19.0 ¢80 el

70990 7P PL&A TUN NG/ 105v.uv 300,900 28V V00 Juv.u00 1Tv.000

*Change to 00530 Residue, total nonfilterable
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Table A~1.--Continued

STURET RETRIEVAL DATE »2/07/21 '
J2a 1996y GSa02 -
32 30 19.0 fuo 1v V0,0 2
CQOSA R BELQOW MORTAMCR NR EL4ORE
Yl051 ALAuAMA ELMQRE )
SUUTHEAST =
ALABAMA RIVER BASIN S
1iMUpe U31%0201000 .
780103 JERTH 3 DATA LUCKEVY AFTER T707 e
/TYPA/AMBNT/STRE M o
INDEX N
MiLES . . . . . . . . . . . . T
IN[TIAL VATE T8/08/11 TH/0S/26 T8/07/00 T6/08/0) T8/09/13 &
INITIaL TIME~OEPTH=BOTTUM LY juu? 09%5 1330 102v . -

Quoly walga TE M CENT 9.0 2u.0 27.0 27.5 2840
QUUlA DEPTM=FT 13 LIGHT RE“AINS a,8 8,6 P9
QuuTla TuRe TNOIOMTH  NACH FTY 1.0 T« 1.0 u.0 Jev
000/3 TRHANSP SELCHT MeTERS 1435 VeSS 1.20 V.90 1.70
ouvouy COLOR PY=CO UelTs 290 25 29 r{] 19
009%y RELOA Omp uy 290 230 225
Juuvwe CNOUCTVY FLELD M| CRAOMNO 13% T2 89 s 13v
u02YyS o0 PRLIE W/ 11.0 3.8 ned LY 6.8
aueyy ] U a. Ty 6.0 9499 T.00 7.2v
Queud  Cu2 “G/L 1040 29,0 [ Y3 les [ 798
Qusio T ax €aCol G/ L3 30 26 24 52
%70299 RESIQUE LISS=luS ¢ “G/L 2 a 20 10 Yo
006uUd TATAL N " /L V23 v.lo
yysuy QHG N N Gy G.000 v.030
gNelyu NHjienmaes N TyuTaL "o/L YeUBy 9,000 Ue0ae v.C20 0,100
puegy T0T wxJEL N G/ Vevtu Ve09
uunlU NQ2ANG3 e TyTaL WG/L Q.12 0.23 2.8 0.l 0.11
Vuoeu T [NORGe NITHOGEN  mMu/L N 0.23 0.22 0.13 0.21
V0oes PHUSaTYT NG/, P 3020 » G uel LY [ PR TH) 0,030
guall »r0S=01lS LAE] /L P YT 0,400 V.00 V.000 V000
006¢) T Omg C < "G/ a0 .0 .0 .7 (1% ]
ouesl U uea C [ “G/y vel 1.2 0.8 0.9 0.>
QuUSUY TOT mand CaL0) -G/ LT s}
vuvils CaLCium Ca=Tof “G/L 1le0 \le0
QuveT WuUNSLUM MG TOT “G/\ .o 3.0
OuveY SO00Iun NASTOT a“ys aon0 (YT ]
0u93? PTSSIuM XeTQT LUYVIN 1l Ledt)
00940 CHLONIDE TQTaL L4 —~5 . %
ouves SULFaTE Sus=u]SS L4 T.6 9.2 7.0 5.2 8,0
vivey [N FeelOT uGsL 3.0 ET T 630 «00 eTy
dlveo 120n FE.ulSS JusL 0 240 19 <00 LX)
01935 “anGHESE N JesL AR 7Y 18.0 120,90 Iy 19,0
- V1050 #anGNESE wNulISS uGsL Vel v 3.9 .y, 0 10.0 3.0
] ¢i0ve Z1C INeTOT JG/L 29 €20 1l ER L] 3
3 Jlold FEC COLLl HMFu~FCnw 7100 3 10 k1Y (Y] 12>
- 31673 FECSTWEP MF«FAGaN /7100M, 11 2u W 40 2v
L 3221l Criwpwyl s UG/L CURKNECTO ledy (-1 1.9 6.70 0.00
12212 CrLmPury E] vasu e 1] Lo Y.0® V.00 0.vl
q 32218 CrLamwmr < 3o/ °.30 %.07 1.70 0.00 Jevd
r Tu3u0 ~ESIOUE  UISS~160 C  MG/L 2 2l 36 o8 do
709867 (OUPLANK  LuwY «f, $/Cu.in, lis,d -1 T9] 37.3 1.0 2.9
t v3996 4l P aeA TON Mo/l 7204400 650,000  28u.00U  juu,uue 0,004
3
4 Chanze to 00530 Residue, total nonfilterable
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Table A-l.--Continued -

STORET RETRIEVAL UATE 82/02/21

Ve l9ve0 GSA03

32 28 33.0 0d6 17 45,0 2

ALAGAMA WIVER AT COUSADA FERRY AT COUSADA

01051 ALABAMA ELMORE
SOUTHEAST -
ALAIANA RIVER OASIN .
11404 v3190201 000
7801013 UERPTH v DATA LOCKED AFTER TTO07 -
/TYPA/AMSNT /STREAM .
IsVEX
MILES . o . . o N . . o . . . -
INITIAL QATL T8/08/12 18/09/26 T8/07/06 T8/08/01 18/09/13 -
INLTIAL TINE=DePTH=aQTTOM [ %X 1100 1035 1650 1119 R
00010 waTER Teme CENT 8.0 2.0 28.0 2u.5 28.0 .
00034 DEPTH=FT IS LIGHT REMAINS ge9 Yeb 7.3 -
ovo7e fURY THAIDONMTR waCH FTU g4V 9.0 el 3.0 9.0 '
V0078 TRANSP SECCmi nETERS 1.2% 0.7¢ 1.1¢ 1.30 1.¢9 8
0U0sy CLLOR PT-CO UNITS 30 25 2¢ 1] A3
QUOYL wWELOR One my 260 230 2:;
wuo9e CNOUCTVY FJELD MICHUMNY 123 9% 109 11le il
oueyy oo PRUSE e/ Li.o del 5.0 Tel T.a
00«01 (] Su 6,70 5,50 7.00 T.60 T.3¢
0vads €02 4G/ 16,0 lodd 5.0 2.9 2.9
YuelQ T ALk Ccaco) nG/L 37 30 31 18 -
*70299 RESIDUE  01S5-109 C m6/L 11 33 29 7 20 -
0veou TOTAL N m Mo/ 0.a1 u.d2 [ |
YUeUS OWHoe N ~ ng/\ 0.u00 a.311 -
Q001U NMioNme= N TUTAL g/ 0.220 V,.920 [INTRY] v.030 0.020
0uedS TOoT wygL N “G/L Velnd Veleg
oveldu NO2ANOJ N=TUTAL G/ Vel9 0.22 V.22 0.08 0.03
Qvoey T [NORGe NITROGEN »G/L N v.sl 0.23 vell .07 o
0vedS PMO%eT0T “G/, P Q.ual Veu2o 0,030 e.vl0 Ue0JV .
00071 PHOS=0IS OKINO »G/L P [ PLY) 0.010 u.u00 v.uoe Q.000 .
00080 T 0RG C [+ "o/ .,9 3.0 33 2.9 0.5 -
Ovosl U ORG C [4 “G/L .5 lew 0.5 Voo Oeo he
009uu TOT WAND  Catu3d Py 37 29 g
Vuvie CALCTUM Ca=TQT LR lue0 1.0
0Uyel #GuSIum  MG.TOT /L ce9 ¢S -
00929 SOUium A« TOT e/ .. 30 .. 20 L7
00937 PTSSTum  K.TOT E/L 1.20 1edt N
00940 CHLORIVE TuTaL MG/ $ - 9 .
0u9e0 SULFATE  508-01SS  mG/L 0.8 ¥ 0.t 1.2 2.2 deu n
01005 1RON FeJTOT uesL 260 70 1300 .50 980 -
010e0 1RON FeruslsSS Il N -0 el 10 190 W ]
01095 =aNONESE -~ uG/sL 97.0 9.0 el 110.0 71649 -
U1090 MANGNESE NevISS e/ 2b.ey en.0 Teu LYY Qe u |
viov2 2InC InelOT sy a0 100 1¢0 5 2eu o4
Jlolo FEC COLI mMFu=FChuw /7100mM 920 30 Ss Sy lev
Jlo73 FECSTREP mFAFAGAN /7100m 220 k11 £ 0 220 a2 .
32211 CrLAemYL A U/t CUARRECTD 2410 5,70 0.32 2.a0 4.3 .
) \ J2el12 Criremvy 3 uerL V.30 2.2 0,50 0.91 0.00
Jecgle CHLAPMYL . ve/sL 2,30 Hee2 0o 0,00 v
Ay Tu300 €SIDUE  UISS~180 C  “G/L ov 33 02 12 10
[ ] 70987 200PLANR  OURY T, W/ CUM. 1l¢.0 3.0 Jo.d 2240 2.0 EX]
- Tu9v0  ATP wi AR TUN Nu/L 100,000 20V ,.u00 200,000 Tuu,000 290.00u !
[ *Change to 00530 Residue, total nonfilterable
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Table A-l.--Continued

STORET HETRIEVAL UATE 82/07/21

D2e19943 GSAOS
32 26 37.0 086 19 3.0 2
ALA R NR CHISOLM
0lu9l aLABAMA ELMURE
SUUTREAST
ALAUAMA RIVER HASIN
11M0bs ¥3150201000
Te010) uEPTH 9 DATa LOCKED AFTER 7707
/TYPA/ARANT /STREAM
INDER
mlLes . . . . . . . . . - -
INLTIAL DATE Tu/06/712 78705726 T8/07/06 Tu/08/02
INLTIaL TIME-DEPTHM=BQTTOM 1100 1315 1155 L1000
00010 <aTER TEMP CENT 9l 22.0 28.9 27.5
40034 DEPTM=FT |% LIGHT RENAINS ve2 8,2
00076 TuRe TRU{OMTR HACH FTY 8.0 8,0 4.0 8.0
00078 TRANSP SECCn] mETERS 1430 Uod 1e10 0.9%
00080 COLOR PTCO uniTS v 30 r{] 29
0V0wy NEDOZX ompP "y F{.1" 230
00096 CNOUCTVY FILELD M[CROMMO 129 93 102 97
029 00 PRUKE G/ 113 1.9 T.Y 7.0
v0s00 Pw Su 6,00 8,50 7T.30 T.J30
006u> co2 MG/ 2ue0 13.0 3.2 2.9
0041y T aLx CACO) NG/ 2 29 k) 30
% 70299 RESIOUE 0IS»=109% C M6/ 9 7 17 10
00000 TOTaAL ~ “ “G/L 0.30 0.28
00005 Omu N " "G/ 0.110 e.170
00010 NmIemme= N Tulap nG/L 0.uv0 0.vo0 0.010 9.020
Qubey TOT wyEL ~ MG/ 0,110 9,199
00030 nO2uN03 N=TQTA", “G/y Vely 0.20 0.16 0.09
000as T INNPue MNITHOGEN MG/L N V.19 0.206 0.17 .11
0066 PmyS-TOT Mo/L P 0,910 0.080 0.010 v.030
Gue’]l PHUS-DIS urTrg Mo/, P 0,010 X V.U10 0.010 9,000
Gueeo T vRG C [4 ~G/L a.n .3 ey 3.3
Ousal 0 Owg C [ LUV “on 0.9 let LIy
00wd0 TOT ~ARD  CALU) “G/L 0 2
Ouvie CALCIUM CA=TOT “G/L 1.0 a.2
PUYe/ MGNSILUM 4G TOT “G/L 3.0 2.7
Gudey SQuliym wA«TOT “Gsy, .. 80 ..30
Qued7 PTSSIum  seTOT WL 1.20 1.J0
QU9 CHLORIDE TuTaL LU - . .
Qu9ao SULFATE 504-0[SS G/ 11.0 6.0 [ 1%} 7
01045 [won FELTQT JGrL 59 100 S00 1900
ullee [NON FEWUISS wosL T0 Tu0 1v 180
01055 WaANGNESE an JosL Iv.n dl.0 Se.y Tleu
UL050 “ANGNESE MN.uISS uesy T8 K 21,0 IV 5,0
0109¢ Z1%C INSTQTY vusL 20 agy N eT0
Jiols FEC COLl MFM=~FCan /100mL lo0 ou 55 10
31073 FECHYTRPEP MFNFAGAR /L00m T oV 11] (1))
J2211 ChuwPmYL A UG/L CORRECTO ve50 0.90 8,80 178
32212 Criremvy -] vGsL l.60 0.39 0.00 0.4
ic2le ChLuomyl % yGsL Secl V.87 0.60 .00
7030y RESIOUE  DISH=|80 C  ™G/L LX) o ocd o6
Tu9a7 [QUPLANK WY wf, G/CUm, Ta,u 30.0 19.0 15.0
Tu9%6  ulp PLANKTON NG/t 1100.900 300.u0y “0uU.v00 cVu.000

*Change to 00530 Residue, total nonfilterable
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Table A-1.--Continued

STORET RETRIEVAL UATE d2/07/¢1
s2e 19980 63409

32 25 %6.0 086 20 17,0 2

ALA R AT Lgm R MR RILLOROOK

0109, ALAwANA ELMONE
SOUTHEAST
ALANANA NIVER UASIN
11m0ne valse2eLvee
780103 OEPTh VU VATA LUCKEU AFTER TTO7
/TYPAZAMINT/STREAN
Tene
niLes . L] . . . . . . . . . .
INTTIAL OATE Te/00/12 T8/08/72¢ T/0T/06 T8/08/92 T8/09/13
INITIAL TINE~OEPTH=30TTUN 1312 1420 1230 120
00010 waATER Tere CENT Yol 22,0 20,40 2¥.0
90036 UEFTH=FT | LIGNT RE%AINS Bed 1.1
00070 Tunp TR LOMTR  maCn FTY 8.0 8.0 $.0 S.0
vo0Te TAANSP S€cCnl NETERS ledv UedS 1.10 1.18
G0esd COLov PT-CO unirts . 30 29 20
909v¢  REDOXA Quy "y 264 23%
Qu09e CNOUCTVY FlELD M CROMNO 132 O] (7] 109
00299 [ LIV § nG/ 11.2 7.9 8.9 8.2
Q0640 (L] SV .90 6a5¢ T.20 7.5
VoS €2 nG/L 1.0 16,0 307 243
Quefu T aLx CACO3 e/t -3 0 30 7
% 70299 “ESIOUE  VUISI=1uS C #6/L 12 3 ? 10
0000y TOTaL N ~ LV Vedd 0.09
- 0000 ORG N N “e/L Velao 9.010
0001V Mrtiemme= N TuTAL “G/L U.000 V.00 [ XL 1] 0.010
Q00 TOT KJEL L] G/ Oelo0 V.400
00030 NO20N0I  Ne=TUTAL “g/L Uely V.22 0.19 V.07
00000 T INORG. NITROGEN MG/L N Vel9 0.27 0.08
00005 PrUS-TOT nosL ¥ v.0lo0 0.000 0.020 v.020
00871 PmUS=QDIS URTHO ne/ P 0.uo00 0.vi0 v.000 J.000
00edy T URG € S “G/L 3.3 3.2 Jeo 249
G0owl U ung C . “6/\ 3.3 2.3 [ '] Oel
0090y TOT maARD CACOJ ma/L L L] 31 1))
ouvle CALCIUM CA=TQT G/ 1le0 8.2
V0927 HGAaSIUN MG TQT G/L 300 Ced
VU9¢9 SOLIum Nae IQT “G/L .. 00 .00
GUVIT ATSSIUM K, TOT MG/L le10 ledv
00940 ChLORITLE ToTAL -a/\ 3 . 5
009s0 SULFATE S04-01SS LU 7N 2.8 T.6 (YY) Sel
vivas 10 L] FroTOT o/ edy Siv 1100 1500
01060 Liewe FEsulSS uG/L Su 29v 10 1v0
01uos MANGNESE “N JesL .0.0 L] 9.4 9.0
01020 MANGNESE NeulSS JyasL lveuy iee0 2.0
viove ZINC IneTOT Je/L 2u 110 L] enn
Jiole FEC COLI MFM=FCAN /7100m L1} Sv 20 30
J1073 FECSTHEP MFaFAGAR FAYTLS [1} 18v 1v 100
32211 CrnpwY( 4 UG/L  CONRRECTD u.un 710 6,00 1.00
32212 Crunewvy o ve/L leou 0.28 0.6v 1.90
12210 ChLAPNYL < we/L S.00 0.l 0.00 2o.02
70300 QWSINUE  0]Sa-ib0 C MG/L a5 ol $e (1)
TO0vel ZQ0PLANK UwY T, W/ CUere Ta.u 5946 33.0 2T
79998  ATP »LANK TGN Nu/L 110ve0o 1000.00 200,000 ouv.0u0

*Chang~ to 00530 Residue, total nonfilterable
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Table A-l.-~Continued

STUKET RETRIEVAL DATE w2/07/2)
02419987 GSale

32 26 39.0 006 29 2.0 2

ALA w AT muY 103 N MONTGUMENY

[ PN

N

01101 ALAbAmaA MONTGOMERY Kl
SUUTHEAST R
ALABAMA RIVER oASIN J
11108 u3150201000 N
7801013 vEPTR J DATA LUCKED AFTER 1707 .
/TYRA/ANSNT /STHE an
hwea
“ILES . . . . . . . . . . . .
INETLAL DATE T8/06/712 78/0%/26¢ T8/07/00 T8/08/02 Te/09/13
INITIAL TIME«OEPTH=NQTTOM 1569 1620 1318 1300 oo
00U10 waTER Teme CENY 8.5 22.5 26,0 20.0 27.0
00036 VEPTH=FT 1% LIGHT REMAINS 9.8 10.7 Te3
0u0r6  TURE TRB(DmTR maCH FTU LIS v.0 a0 4.0 0
Q0u78 THANSP SECCn] ~ETERS 1.30 0.05 1.10 1.20 1.2%
Gu0uo CUOLOR PT=CO uniTs 15 3o a9 20 v
00090  wEUNX One ny 2%0 20 245
0009« CNOUCTVY FILELD [ CRUMHO 133 99 78 100 118
002wy 1] PRORE LUV lle0 8.2 8.5 (184 1.7 9
[T LY L] Su 0.70 .00 7.2¢ 8,18 7.%0 -
Q040> coe “G/y 9.0 16,0 3.} Ved 2e0 4
Gusld T aLx CACOl “G/L [ %) 29 23 36 Iy 4
% 70299 NESIOUE OISS~105 C 4G/\ 17 s 27 13 26
G0suU TOTAL N ~ nG/ 0.29 .22 .
00005 QNG N L G/ 0,060 veil0 .
QUGLI0 NMIenmae N TuTaL G/ 04950 0.vs0 0.019 v.0l0 0.000
0WecS TOT xyEL ~ G/L G.110 [13Y [}
QU830 NC2LNQ3I nN=TuTaL »G/L .18 0.%0 Oule .06 0.11
UNoey T [NORG. NITHOGEN s/ N ve23 0,19 0,09 V.19
guoesS PryS-TOY mis, P Veulio 0,020 0.020 v.000 9,070 .
00671 PruyS«01S URfmo sy, P 0.010 0.000 0.009 v,020 ¢.029 .
00089 ) ORG C L “G/L 3.3 3.1 2.7 2.8 0.0 N
ovest 0 unG ¢ L “w/L Je2 Voo 0.7 leo O N
9090y TOT MARD  CACO) "G/L s » ]
VUl CaLClum Ca=Toft NG/L ileu 0.6 1
QUYeT “GNSTUM "5 TQT “Gse, 3.2 Le9
QU9¢Y SO0Tuw NaoTOT 4G/ 9.00 5.00
0U937 PTSSIUN  X,TuTl a4 1.20 l.2v !
0uSey CHLORIDE TuTaL -/ ° . S b
0uves SULFATE  Soe=0ISS G/ 3.2 0.0 ..y .eb Te¥ <
01045 IRON FeolOT ue/sy 1Y ] 319 060 190 .00
01l0es 10N FEsuiSS uGsL 10 130 2v 109 1] 'y
v1uSD “ANGNESE N JusL elet 1%.0 50,0 $9.0 5240 K
Q1US6 “ANGNESE mNeulSS uesy 3,0 % 12,9 29,0 9.0 1lev '
0092 2INC IN QT sy 20 90 100 120 2R :
31616 FEC CNLI MFM=FCan [AY TN 35 le0 ov 20 T}
1673 FECSTREP wFxFaGak /7 L0um. 59 ve 10 10 [}
32211 Crmpmyy A uG/L CORKMECTO V.00 1.80 18.00 .. 70 €e24 ;
32212 CriRemYL E] JusL 3. Veou 0,71 0.02 0.00 .
3cels CrLHPmYL < $GsL 11.00 V.9 .03 119 Veud K
TOJuu ~ESIDUE  ULS3=lbe C  mG/L L] 14 3% %9 L] .
Tuva7 ZOUPLANR DY 4. G/CU.M, o7.0 9.0 e7,0 i19.0 ilev .
TU9ve ATP PLANK TON NG/L 99,000 ISV.v00 V. 0uy ©30.000 R
*Change to 00530 Residue, total nonfilterable
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Table A-]l.~--Continued

STORET RETRIEVAL OATE 82/07/41
v2e 19989 171124

32 25 03.0 085 22 01,0 2

ALA R NI NAZWELL AFD NR MONT,

CRRCARS be Al 2 St et e Y SRR e A i B et -5 g 2 e uan

b T T "B R A

01101 ALABANA MONTGOMERY
SOUTHEAST
ALADANA HIVER UASIN
1140&e 93150201000
780103 vVEATH Y DATA LOCKED &FTER 7707
7TYPA/ANUNT /STREAN
InVRA
"lL;s [} L] L) L) L] - . . L]
INiTlaL OATE Te/06/13 Tu/us/2% T8/01/07
INITIAL TINE~0EPTH=90TTON uveo 0v50 0§25 oY
00018 waTgR Tiow CENT 9.9 22.0 28,0 27.5
00036 OEPTH=FT 1 LIGHT «Emalns Yol 10.2
[T 121 TVURG THELIONTK malrn FTY 3.0 Yol 6.0 S.0
00078 TRaANSP SECCn] wWTIERS led0 P4 1,09 1.30
00080 COLOM »T=CO uniTs 20 30 F{} 20
00090 REDOx [ ny 230 260
000ve CNLUCTVY FILELD 9 CACHN0 [¥ 1) 99 17 9
002v% 00 Pung e/ 10.9 T.8 Teo 149 )
00ewe Py W 9.00 6,00 .90 T.20
00avy co2 e/ 19.9 15,0 S.8 d.0
ool T tn CACO) 6L 39 3l 26 30
X70299 AESIOVE  01S3=10% C #6/L [ ° 17 19
00000 TOTAL N N nasL Vel 0.26
0000 ONG N “ /L 0.080 G.110
00610 NMlenns= w TOTaAL /L Ve 029 Yeueo de1%50 0.030
00edS T0T el L] e/0 0.100 [ PRLY ]
0vele NO2WNOD  N-TUTsL -G/ ved2 0.20 0,17 0.10
00000 T INONG. NITHOGEN Mi/L N 0.2¢ 0,32 0,13
ovees PrO3-TOT na/L B Q.vel 0.0e0 0.000 v.030
goel]l PMS-0IS ORTr0 ng/L » O.ull X V.000 0.010 v.010
gteeu T Ung C [+ /L 3.5 3.9 3.3 3.2
0068l U Ung C [ nG/ 3.5 te 0.3 .8
090y TOT waR0 Cac0d “09/4 “~ 30
vovie CaLCium CA=TQT G/ 1i.0 1.7
0092T mGNS [Un ageTOV 8/ 3.0 2.7
yovey S00Tus NACTOT "G/ .20 920
Wues? PISSTUM &, TOT . MG/ 1.30 lely
Ouved C.ORIVE TuTaL nG/L S . 9
00926 SULFATE  SO0e=uI[SS "“G/L 4.0 L) el .0
viges 1RoN FETOT vesL 230 (Y T] 610 1e0
0l0e0 1.0 FEeui5S ue/L 19 140 1v 130
01055 MaNnGNESE L) vérsL v 2.0 110.,0 $1.0
0lubo MANGNESE mh.ulSS versL 2¢.90 elo0 o0.v 10,0
Viuve TInC IneTQY Je/L 10 LY 1] 150 110
dlule FEC COL] WPN=FChN 7 o0 2940 suo soy 11e0
31073 FECSTNEP wPKFAGAN  /7Lu0m 1s00 €00 170 199
J2211 CMLRBnYY A uG/L COmRECTD 0.30 [P Y] 2.14 .90
32412 CrumemYL 3 wasL 0.060 Gede l1.20 0.72
3é21s CrinpnYL [ oL lesd 1e10 Vel 0.v0
Toduo ~ESIOUE viSs=ldv ¢ “o/L a6 od [T Sy
Tuva7 Z00PL MK  UkY of, $/CUM, 33.v Lcev €3V 26,49
To9ve aATP o, Ak TON NG/L 115v.00 50,900 200,000 1v0.v00

*Change to 00530 Residue, total nonfilterable
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Table A-1.~--Continued

STORET RETRICVAL DATE ®2/707/21
02020043 GSA0Y
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00070 fuau TRALOMTR  nalM FTY 9.0 9.0
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00671l PwOS=01S ORTrn sy P Je0l0 e.000

dueny T URG € < G/ 3.0 2.9

goosl v ORG C . L 7i 9ev 1.3

4094e 3T waky CACO) nG/Y v

vovie CALCIUm CA=TnT G/ 1le0

0u9¢7 MGNSIUM My fOT “GsL 2.7
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0uUvwd? PTSSIum Ky TUT LIV R 100

0uU9e0 CHLOR[VE TulaL G/ -

0U960 SULFATE 508=015% "G/, 1.2 4.0
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Jiole FEC COLI “Fm=FC2R 7100m, [T 1) 230

Ji1oly FECSTVEP mERFAGAR 7100, 1700 TV

3¢2l] Cri<Pmyy A we/L CU~RECTO 0.00 0.12

3€212 CHLAPKHYYL E) ey 3490 v.27

3221a CRLRPMYY < e/t del0 V.78

Tuive <ESIDUE JISS=tsv ¢ y/\ [} [¥}

Tu9eT Z0IPLINR , yw? ol G/CU M, LY 1.0

70990 alp 2L Ak TON NG/, 90U, v00 SU.u00

9900
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*Change to 00530 Residue, total nonfilterable
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Table A-~1.~-Continued oy
"
STORET RETRIEVAL DATE 82/07/2) -
02020600 ISA09 J
32 43 96,0 0we 27 3o,y 2 -
ALA M GELOV AUTAUGA CR NR PRATVYL -9
01001 ALABANA AUTAUGA 3
SUUTHEAST J
ALABAMA NIVER wASIN
11M0ne vJ150201000
780103 VEPTH 0 UATA LOCKED AFTER 7707
/TYPA/ AINT /STRE AN
Ivu€a
mILES . - . . . . . . . e . .
INITIAL DATE 780/7ve/13 18/05/2% Tu/07/01 18/08/U3 T8/0%/1e
INITIAL TINE=ORPTI=nOTTON 130% 1030 1000 1269 103u
wATER TEn CENT Yeu 24,0 28,0 27.% 28.0
00034 OEPTH=FT |8 LIGNT RENAINS L 7Y 8,2 T.0
Tuae TROLONTR naCn FTY [ 2%} 9,0 [ 7%} [ Y1) Y'Y
TRANSP SECCHI nETERS 1.1% 0.70 lel0 0.95 1.22
coLoR »T=CO uniTs 2% 30 20 20 15
RELOX one ny 230 23 22% {
CNOUCTYY FlELD MICRUMNNO 127 [ 7] 43 7 122 P
00 PIURE "esL 10.2 1.3 0.9 7.0 6.9 "
[ 0 6.T0 8.80 5.80 T.40 1.20 .
Cug e Loy 130 %] . .0 .
T ALK CACO) "o/ ol 20 27 2 3 R
RESIQUE  DI53-108 C “e/L 1 n 29 ” a J
T0TAL M ~ “osL vel2 e.42
ORuL N " G/ VelOU veldv
Nt)emnte N TUTAL w%/ 0.000 veGoo 0,090 veboy 0,050 ;
10T wJEL ~ %/ 0.300 velde -]
N026002 NaTUOT AL /L 0.20 0.22 d.l0 Oele g.11 K
T InoRé, nN[TnOGEN Has/L N Uel¢ 0.29% 0.20 Jelb -
Ps-T0T nasy, P d.ul0 4,080 0,010 v.000 0.029 -
POS=(IS UVRIM »G/L P 0.010 K 0.4l 0.000 0.020 04020 -
T une € [ “G/\ Sev LYY 2.9 2.9 1.2
0 uneg C 3 “G/L o7 0.8 1.3 08 Ooe
TOT waNY  CALO) s/L a3 23
CaLCIUN ca=Totr "3/, d.d $.7
MGHSIUN Moo 10T g/ 2.5 2o}
0L 1y NaefOT 6/ Y% ("] T
PISSIUR R Tyt "G/ leoo 1.20
ML URLIDE Tulal sy 5 - -
SULFATE  304-0[SS nasL 0.0 Se» 2.0 3.9 6.4
InoN FEeTOT ue/L oty 050 1Y) 270 ato
{mON FE.ulsS e lv 170 16 170 Loy
nanGeESE L) ve/t 100.0 av,0 $7.0 0d.0 L]
HANGNESE Mneu[SS vG/L LIy v.0 52,4 le.0 YY)
L1InC Ine 10T V1 VIN é9% [T 2o % 20
FEC COLI WFR=FCUR 7100m 980 10 w 320 Ty
FECSTREP wFAFAGAR 7L00m, 120 209 1326 2v 10v
CrLReNYY A UG/l CORRECTD 4,00 1.60 L XY 1) 1.080 2.0
CrLNeNYL L uese Veal Ve0é ve.o7 0.19 ¢e30
CPURPHYL . UG led0 Vo5 V00 0.00 Vedd
wESIOUE UISS=180 C  wi/L %] b I'] Sa 28 avw
L00PLANK  DRY «T, G/CUeM, 3. .,0 29.9 3e.0 Te0
are AL AR TON NG/L a50.v00 500,000 2eu,uv0 éud.duu &10.Quv

*Change to 00530 Residue, total nonfilterable

183

’

-
+

a"w

' .

-
—
[
V.
S R S
R P O T T T SRR A
R R R o Y AR
RS SRR L T Tl
[ PR AR SUNPE L SR L S SR S




N e R S T N T o W o T e o T T T T T T

‘]

1
Y
o K
-
q
Table A-l.--Continued -
STONET RETRIEVAL UATE 82/07/¢) .
22621060 Gsalo
32 21 56.0 0¥ 29 Se,u 2
ALA W BELOW CATOMA CR NKR PRATVL
01001 ALABAMA AUTAJUGA =~
SOUTHEAST
ALAgANA RIVER uwAS(N e
1 1wQue vll1502010v0 o
740103 VEPTH v DATA LOCKED AFTER TTO07 N
/TYPA/AMUNT/STREAM -
tiuEr X .
"‘Lés . . L L] . [ ] . . L2 . . * .‘
INLTIAL GATE T8/7uesle  T8/05/26 T8/07/07 T8/08/0) T8/09/)s R
INITIOL TIME= EPTH=A0TTUM 1608 072s 1048 1410 1130 i
00010 waATER TEmP CENT 11.0 22.9 2849 20.0 20,0 |
00036 DEPTW=FT 1% LIGHT REMAINS T.0 .9 1.0 -4
09076  Tusw TRAIDMTR HaCh FTU 5.0 8.0 10.0 0.0 3.0 ¥
0VU07e TRANSP sEccnl nETERS ) 0.70 0.70 0.78 1.22 X
0Ugud COLO® PT=CO unlTS k') 30 20 29 10
L 00090 AEUOX une "y 2o 280 20
- 0Juves CNQUCTVY FLlELD I CROMNO 13s ve o7 100 113
‘. [ D P o0 wOuE 6/ 1ved T.s T.} T.2 [ 1Y)
. 09«09 (L] Sv 6.80 6.40 1.20 7.00 1.40
. 09409 co2 “Q/L 13.0 el.0 Je® 1.6 e
K 03410 T ax CACO3 /L [J} 27 20 33 e
a *70299 RESIOVE 01S5=109% C M9/ 13 .2 11 ] ie %
2 006000 TOTaL N L] . 148 [ 1% 14 v 0l
oYeus OWMaG N . “g/L 0.1wv 9.190
00010 NMIenne= wn TOTAL MG/ 0.000 0.300 0.130 Vo190 9.100
VNe&s T0T <JEL ~ ~3/L v.100 0,380
. 00030 NOWNOI  N=TUTAL nGg/\ 0.19 velde 0.13 0.10 Vell
- 00nel T [NORG. NITNOGEN WE/L N Vel Vo0 0.29 .21
P - 006> PmOS-TOT "o/, P 0,u20 0,070 0.0%90 V. 0v0 0.04¢
h VueTl PnOS<01lS ORTmO ndzy P veulu 9.000 0.010 9.09%0 9.0¢0
Ovewy T yug C [ L, AN $.1 3.9 2.9 2.8 1}
= 00eel O V&g C c ng/\ 09 1.0 0.9 0,6 S.0
. 00940 TOT wARO cacyd e/ [T F1}
00vio CALCIUM CA=TOT “8/\ 12.0 7.8
00927 MGNSIUN M. fOT Yo/l Con 2.3
009¢% SQD(um NeeTOT /0 $.50 9.7¢
00937 PTSSIUM A, TuT G/ 1.0 1.30
Uu9ey CrLuRiDE TutaL “$/\ s ) ]
OQuveo SULFATE  390e-0ISS L T4 deu 7.2 5.8 (1% 3 6.9
V10eS [RON FELTOT wesL ol 030 1300 “9q (Y19
010en In0h FE'wISS ves\ v 2sy (1] <%0 1¢¢
0109 “anuNESE - uG/L ef.0 8l.0 190.0 5,¢ LU )
0luse “ANGNESE MNeu[SS “GsL 10.0 83,0 100,0 13%Y ) 16.0
vioye 2INC INe TUT wesL [ 1] 170 110 Sn e
Jlete FEC COLL mF%=FCuit /l00m 09 100 N 1% [
Jio7) FECSTREP mFAFAGaN s7100M <N Jos N d0 [ 7]
J221) SRyl s VG/L CUnkgC YD l1.00 .30 d.00 $.50 4,20
3¢zl Cr ReNYL E] yerL le20 de17 3.20 0.356 9.49
J2gis Crywdwuyy s sl .20 0.0% 7.20 €9.30 0.3¢
Tuavo “ESIOUE 0iSY~180 C “o/y, [ 1 o8¢ 16 k2] 4
Tyvel ZOUPLINR UNT oT, G/Cu.n, 2. v .0 19.4 22.0 3).v
Tuvso ATP M &k Tum NG/L 790,400 v00.000 99,00V 2wy .00 119,000

*Change to 00530 Residue, total nonfilterable
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Table A-l.--Continued
STOSEY RETRIEVAL UATE 82/07/¢L
02421090 esall
32 20 o1.0 Oue 29 24.0 2
ALA # A8 PINTOLLA CN NR PRATTVIL
01001 ALAGANA AUTAVGA
SQUTHEAST
ALAgANA RIVER UASIN
L1mude 03150201000
740101 VEPTH U DATA LOCKED AFTER TTO7
/TYPA/AuNT/STREAN
INUEA
niLeS . . . . . . . . .
INITIAL OATE Tes0e/le  Te/03/20 T8707/07
INITIaL TINE-UEPTN-UOTTON Y51 0857 133} ) 1025
- mATER TEme CENT 0.3 23.0 e 2%.2
OEPTH=FT L» LIGNT REMAINS [ T} ] 6.1
TURY THQ [unTR HaCh FTyY e, 0 .0 [ 1) T.0
THansSP S€cCri nETERS 109 0.70 l.00 0.4%
CANOm PT=CO uniTs t1] 30 20 20
L D 1] Onp "y 2 23%
CoUUCTYY FIELD LI{<0 . ) led L 2 [ 1] %%
00 Pyng /L tlel T (7% ] 7e3
»n W [ Y3 U] .90 T.10 Ted0
co2 g/ 1d.0 17.0 LYY ] ded
T ax €acCod L 74§ ol 28 30 a7
ACSIOuUE OlSi~109 C =a/n, 10 29 10 18
TOTaL ™ w L U4 Vel? 0.21
oG N N /0 0.150 V.000
N Jommee N TUTAL e/ 0.030 0.000 vel%0 v.070
70 <JkL L] -/ Velwy v.030
NOR2ei0d N~TuTay «/N YelY .28 Jelo 010
T leoRd, NITROGEN we/L N 0.22 V.28 0,29 0.2t
Prys-T07 LU 24 N 4 0.030 Q.u28 Ve 090 ve.000
well Pys-dIs Qe Tre0 st o 0.020 9,000 9.010 0.010
voes® T Oner C 4 g/ [ 7% ] do9 2.9 2.9
wooel 0 ung C [ ~Q/\ 2.0 0.0 Q.9 Ged
Yovge TOT waRo CacCol L, 748 e} 29
govie CALCIUm CAeTnT [ T48 leod T.7
00veT MONSIUN  Mu.TOT o/ co? 2an
00veY SQUiym NasT0T g/ 9.70 6.ly
QuvlT ATSSIUR K.TUT AN 100 L.60
00vald Crm ONIOE ToTay “r e $ 9
00%ee SWLFaTE Sve=0153 ng/L [TL) 1¢.v [ 1Y .0
0ived IR0 FeetOT yesL .90 (7% ] 12Y) "0
vi0es L0 ) FE+ISS ey 10 vey 10 170
UiuD> WANUNESE L] wesL 6.0 ST 40,90 To.0
Viuae MANGNESE "NeyI[SS uesL b.0 9%,V ey, 0 2.4
ciowe ZIC iNe 10T sy 20 119 v0 210
Jielo FEC CUL] mFMeFCUP  /iu0m 1600 ilo S0 {1
JLe7d FECSTHEP wWFXP AGAN /7100m, ¢50 90 a0 ¢09
Jé2il CnpnTy & ye/o CusRECTD v.00 2490 3,00 0,20
J2d1é Cr mpury o ugsy “lele Qect del9 Q.00
JE216 Cr «Pmy| ¢ e/t 1.90 [TY Y 0.00 0.360
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Tuvwe ATP LA TON NG/L 85J.ul0 200,000 [T ] 3yv.000
*Change to 00530 Residue, total nonfilterable
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Table A-l.-~Continued

STURET RETRIEVAL ODATE 8z2s07s21
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PRyYNE

CACO)
ViISS~10S
~

N
N TUTag
L]
N=TUOTAL
NITHOGEN

ORTHY
[

9
CACO3
Ca=ToT

"o T0T

NALTOT

aeTuT

Totay
$06-91SS

FE.TOT

FEsulSS

“~

“Neu[SS

INe QT

o w3

“F<FAGAN
A uGst

E]

.
ViS>=100
Jn? af,
PLANKTON

CENT
REMAINS
HACH FTU

METERS
Uie[ TS
my
M[CrOMHO

“G/L

su

"G/

MG/L
C M6/

~G/L

G/

MG/L

G/L

"G/

"o/l N
mast P
no/L P

“G/L

G/

LCV4N

8/

4G/

"G/

o/t

"G/

G/

e/t

uszi,

uG/L

JyG/L

e/

7100m,
710gmg
CURwECTOD

e/

e/

[ "G/L
3/CUeM,
Ne/L

- L
T8/04/16
9910 10058
9.0 23.0
0.0 7.0
0.90 0.80
30 3
182 101
luen Ted
6,70 0.00
17.0 1,0
.3 k1]
15 22
Gen2
0.000
U.220 ' TY ]
0,200
dely V.20
[ PL T 0.29
U030 0.000
Yeuly Vevl0
8.0 9.2
deo 1.3
37
11.0
2.2
S.8¢0
Leo0
5
d.0 1.0
sy [1Y")
lv <29
LTIY] Ta.0
Tev k)
1] <ol
31} T0
L7000 L]
V.00 3.30
EXY Y] Ued?
lue0¥ Vely
e [T}
99.0 S6.n
190,000 0u.J00

1245
29.5
8.5
6,0
1.10
20
200
102
L1%}
T.1%
LY
36
32

9.170

vel?
0.36
0000
0.020
“sl
1.2

S

907
«8d

20
90.0
%0.0
190

20

]
leu,d0
.10
T.70
19
e
209,00

*Change to 00530 Residue, total nonfilterable
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T8/98/726 T8/07/07 18/08/0)

17098
29.5
T.d
6.0
0.95
20
230

Te.0
30.0
i1Jo

150
5.90
0.4
V.29

19.0

78709716
1600
28.0
Se9
[ TY']
0.9%
1S
230
122
Sedf
6.1v
sle0
e
1l

0.0%0

el
Q.17
0,030
Veleu
1.7
0.5

T.o
Sev
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Table A-l.--Continued

STORET AETRIEVAL DATE u2/07/¢1
02641220 GSall

32 22 10.0 086 3o 0v.0 2

ALA X BELOW ROCRY B NR LOWNUSOO

0luQl ALAsamA AUTAUGA
SOUTHEAST
ALAGAMA RIVER BASIN
11m0ue 43150201000
Tw0103 VEPTH 0 UATA LOCRED AFTER 7707
7TYPAZANUNT /STREAN
INDEX
~1LG'5 * L] . - L] L[] L] . . . L) .
INLTIAL OATE 78/06/16 T8/05/26 7T8/07/07 Tes/0d/93 T8/09/1e
INITIAL TINE=OEPATH=30TTUN 1110 1210 1330 1818 16%9
00010 waTgR TEnP CENT 1v.0 23.5 29.0 29.0 0.V
00036 OEPIN=FT 13 LIGHT REMAINS 9.9 0.0 0,0
0vo7e Ture TRYIONTR waACH FTU .,0 Te0 4.0 0.0 Sev
00078 TwanSP SECCHI NETERS 1.20 g.70 1.00 0.90 t.v2
0uvs0 COLOR PY=CO UNETS 2% 30 29 20 19
00090 REDOX onp "y 2l ¢35 239
000vs CNULCTYY FILELY I CRUMNO 151 1 10¢ 117 122
ougyy 00 PrURE ag/\ 10.5 T.3 Qe L% ] S.7
0vevo L] SV 0.90 €.50 T.2v T.20 $.90
006yS CO2 G/ 1.0 19.0 (YY) YY) T2.0
gueid T ax cacol “G/L L] 30 33 p & 20
* 70299 RESIOUE VISS~109 C mG/L 9 -y s 12 7
000U TOTaL N " e/ 0.00 .32
oVeY> ORy N * “g/L 0.900 v.070
00010 Nrlenmo= N TUTAL aG/0 0.220 V.080 0.189 Vel20 0.080
00629 TOT xuélL ~ nasL Ve id0 Je190
00030 NO20N03  N=TUTAL “6/0 Gela 0.24 .17 V.13 .12
ovoey T [NNRU. NITHOGEN wu/L N Vend V.2 0.3% 0.2% 0el?
wuees PMUS-TOT /L P Gevedl Vo0 0,090 0.030 0.040
uoo7l PnOSec 1S 0RTNO n/y P Qeulo ve020 0,020 0.020 0.020
Yysald T OnG C [ LY/ ETS Y4 Jos 3.0 1e7
ovedl U UnG C [ G/ LIy} 1.9 lel 0.8 Ve
00¥w0 TOT marO [ T X ] 6/ LT 3
90916 CaLClum ca=tYor “6/L le.0 .7
QUVET MGNSTUR Mol TQT w6/ Ce8 2.7
0uv2y SOUIum NAeTOT *e/L 9.70 8.20
00937 PTSSIUM  KkeTul LV lend 1.580
0Uved CHLORIUVE ToTAL “G/L [] 9 L]
QU9 SULFATE  S0e-~DISS Me/L 7.6 le0 0ew 7.1 T.2
0lued IHON FE.IQT e/ 000 940 540 240 k111
0lves 1HON FE.ISS G/t 10 290 10 c00 100
01u95 ~ANONESE "y ve/L 3409 130.0 [TT1Y) 81,0 55,9
010%0 “ANUNESE wNeV(SS ue/L 1) sl 31,0 3340 0.l
viove ZInC INeTOT ve/L 90 00 130 330 50
Jlele FEC CuLl MFM-FCur 7100m, cTo 70 10 v v
31673 FECSTREP wFKFAGAN /71000 1%0 [T v LY )
211 CHLNPMYL A JU/L CONNECTO le80 .. 00 1v,00 3.50 390
Jedia Crinpnyy L vas/L V.90 Vel 2490 0.73 vel8
Jedie CrLRPMYL [+ wG/L VveT0 Uelw ©,30 VebS Va0
Tvdu0 =ES[pue viSs~180 ¢ 4G/, 9 67 Te [T 1)
- 70947 200PLANK WY T, G/7CU.M, 28.u 2l.v 26,V 22.0 Teuw
. - 70990 aflp PLAKKTON NG/ TSveulu 150,000 1300,.0v 2uV. 000 210400v
2
L™
- .
;\ *Chang to 00530 Residue, total nonfilterable
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Table A-l.--Continued
STORET RETRIEVAL OATE 82/07/21
u2e2las GSals ‘
32 23 560.0 0d6 oy 85,0 2 .
ALA ¥ d9ELOw UEAVELR CR NN AUTAUGA o
01001 ALABANA AUTAUGA , -
SOUTREAST
ALABAMA RIVER WASIN -1
i im08s 331902030V oy
700103 UERTH U DATA LOCKED AFTER 7707 e
/TYRA/AMGNT/STHEAN -
INOEX -
{-'. “ilLeS - . . . . . . . . . . . -
INITIAL DATE 78704715 T8/05/27 Tys/07/11 7T8/08708 T6/09/15 -
INITIaL TIME-OEPTH=gQTTUM o710 or1y 0740 1010 0bed
JUOly  wATER TEmP CENT 1v.0 23.% 2v.0 26,5 28.0
00036 OEPTH=FT 1% LIGHT RE<AINS 6.6 6.6 6.9
oouve ruee Thd [OMTR MACH FTU 9.0 8.0 10.0 9,0 8,0
U0uTls TRANSP SECCHL METERS 1.09 ve 7% v.385 0.85% 1.00
00040 COLOR PT-CO uniTs 2% 30 20 2S 20
Q0uvy REDNX ome -y 290 230 225
Vouve CNOUCTYY FILELD M CROMMG 163 100 99 112 l1e
00¢9% vo PRURE G/ lved 5.9 Sed Seo S.2
. vy P SV 8.0 LY ] 6,90 7.00 6.9y
L- 0veuS (02 *G/L “u.0 25.0 ) 6.1 0.0
quelv T ALK caCo3 “G/L (31 33 33 k11 %]
2 *70299 RESIOUe  LISH=10% C YG/L 37 NS 1 11 sl
1 00600 TUTAL N .c "G/ 0.20 0.6
. 006uS ORG N n mG/L 0900 0,120
t. QUSL0 Mmienmiee N TUTAL MG/, J.u00 U 000 04110 V.080 0,080
000645 TOY wyEL N G/ Oeuwd 0.400
. 00030 NUO2ENDI N=TUTAL G/L 0.20 0.20 0.1%5 O.i0 uel2
3 00eey T [NORG. NITHOGEN nG/L N 0,20 0.29 V.20 0.2 0.20
} VUeos PMYSeTOT nG/L P 0.uev 0.usy 0,000 Vo060 0,040
0ye7l PmQS~0lS UWTNO nNG/L P 0.010 0.u30 u.010 9.010 0.020
0gese T OnGg C c uG/L ..8 . A3 29 le
ot OQveal VU ORG C S “G/L .6 0.9 0. [ 1YY 0.4
- 00900 TOT maW)  CALO3 MG/L 2 32
r',’ 00vle CALCIUM CA=TOT G/ 1249 8.5
= 00927 mGNSIUN M lOT G /L 2.8 2.0
a 00929 SOulum NAeTQT G/ S.20 660
r'_ 00937 PTSSIUM KoTUl “6/y 1.00 150
r‘ - U0y Crm 09ILE fuTaL LV ® 5 ]
- 00ven SULFATE  S06=01SS /L ) 23.0 5.3 [ 799 7.9 -7
ﬁ uloes  I=oN  FE-TOT ue/L 620 710 0y 190 5¢0
- Ulves  [wON FEsuISS ua/L 20 220 v 130 90 ﬂ
k. V1095 waNGNESE o~ vesL 91.0 94,0 8l.0 40.0 6e.0 4
t Uluoe <aNGNESE wNeulSS /L 9.0 Y 50,0 26,0 SeU & iy
01092 ZInC INeTOT yGsL 23 bey 150 110 160 -
= 31016 FEC COLL mFa=FCul  /100ML 27 30 4] .0 v
w 31673 FECSTREP MFXFAGAR  /1u0ML 25 2v . .0 ~u
;_n 32211 ChLWPWYL A UG/L  CUXRECTD V.00 .10 .. 20 4,00 3.70 X
- 1¢212 Crunemyl 3 wosL Jeby 0.10 0.36 1.00 0.J0 '
32214 CrLASWYY . Uz 2,00 0,72 0,00 0.2} 0,30
] 7Tu3duy RESIOUE  DISS=isu C  “6/L 91 06 76 °9 Te
S Tuval LOOPLANK  ywY T, G/Cu.m, .30 °8.0 234 18.0 10.v
Tuwse aATP PLANK TON NO/L 0%0.v00 15v.u00 240,000 ¢U0,000 270,000
R *Change to 00530 Residue, total nonfilterable
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Table A-1.--Continued

STONET RETRIEVAL OATE 82/07/21
v2e2ildls [1 731}

32 23 23.0 0806 40 93,0 2

ALA R BELOwW IVY CR NR MULUERNY

01001 ALABAMA AUTAUGA
SOUTHEAST
ALAGANA RIVER wASIN
L1Mubs u3190201000
780103 JEPTH U OATa LOCKED AFTER 7707
/TYPA/ANGNT/STRE AN
INLER
MILES . . . . . . . . . . . .
INITIAL DATE 78704715 T8/05/27 78/07/1) 78708706 7T8/09/'.5
INIT AL TINE=-OLPTH=gOTTON 0830 040S 0920 1120 (L k1)
00010 oATER TEwe CENT 9.3 23.5 29.0 29.0 28,0
00036 DEPTH=FT 14 LIGHT REMAINS T.0 0,9 0.0
. Qo0o07e TUuRY TRILOMTR mMaACH FTY 9.0 10.0 10.0 840 Ted
[. 00078 TRANSP SECCnI METERS 0.90 .75 0.90 0.00 Vave
00030 COLOW PY=CO un(Ts 25 30 20 20 4]
T 000%0 AL0Ox onp »y 200 ce2v 23
. 0u0va CAUUCTVY  FIELD M{CROMRO 162 101 101 10e 1us
b 90299 00 PROYE e/ 10.0 [ 7% 4 S.v 6.d Seé
3 90su0 Pr W 0.70 6.05 1.00 T.30 T.00
4 . 00=0% CO2 "G/L 16,0 16,0 0.6 3.2 1.7
- U0ely T aLx Cac0o3 “gsL 49 3s e 33 a9
o *70299 2ESIOUE  DISS=1uS C WG/L v 21 11 11 M
t - V0600 TOTAL N R G/ 0.29 0.4 0.39
. 00065 UWu N L] nG/L V.u90 vell0
- 00610 Nrlenma= wn TuTAL He/L 0.v00 v.000 0.130 vello 0.09¢
- 00025 TOT Kyt ~ ne/L Ve090 ve280
- 00030 NO2ANOD N=TOTaL LU T4N V.20 Uelo Vele 0012 0.13
L 000e0 T JHORGe NWITHOUEN MG/L N 0.20 Veld 0.27 n.22 0.22
“ 00605 PHOS-TOT MG/ P 0.v20 veveo 0e040 0.020 0elou
S oue7l PrOS<1 ]S URTno /L P Veuly [Py 2Y] 0,020 Ve000 0,020
- * 006dy T ORg C . G/ 2.3 59 “.0 l.0 lav
. ouesl v OWG C 4 AG/L FPY) Ve Voo ved 0.3
Ve TOT waRkU  CACO3 “6/L 2 32
. 0uvie CaLClum Ca=TOT ne/L 12.0 3.0
RN VU927 MENSTUM  muelOT /L 2.8 2.4
LT 0092% SQUIum NAoTOT e/l Sedu 6.20
; . 00947 PTSSIUM Ko TUT nG/L le09 150
VuUded CHLORIDE TulalL MG/L S ] S
ogveo SULFATE Sue=01SS “G/L T.2 T.6 7.0 9.9 1.2
vioed> IRON FEeTOT yesL o770 111} 1100 (17 360
0i0e0 tRoN FEwISS vus/L 29 lag 120 240 Jeu
VLlu9d manunESE L] G/ 91,0 10vu.0 77.0 77.0 28.¢
0lud0 MANGNESE MNeu([SS Jese T.0 la.0 d.u % Tev 2.0
0l0w2 ZINC INeTOT yesL k1] 210 170 S0 200V
31610 FEC COLI mrm=FCoh 7100mM 2o 15 s ou J
Jio7] FECSTREP mwfkFAGAR /7100m o %] 1w 10 E]')
3221] CHLRenYL & vG/L CORNeCTO 2.1y Eey 4.9y 6.00 2.0V
32212 CruwpnYL [} ya/sL 0.80 1.20 2400 1.60 0.0V
32gle CinarYL C ue/L leoy 0.1l 9.5 l.00 V.00
Tuduy RESINUE 0IS3=180 C MA/L 92 oe se 39 Te
Tove7 LQUPLANK URY =T, G/CU.M, Je g In,y 27.u PL Y] 12.9
Tuvwe ATP PLAWK TUN NU/ 450.u00 000,000 290,000 850,300 6v0.00v

*Change to 00530 Residue, total nonfilterable
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Table A-1.--Continued

STOMET RETRIEVAL DATE 3¢/07/2)
u2e21329 25418

32 30 15.0 086 o0 i, 0 2

ALA w AT OAYS WEND NW JENTON

01001 aLAdAMA AUTAUGA

SUUTHEAST

ALAUAMA RIVER wASIN

11%0re v31502v10u0

LCT L] VERTH U DATA LUCKED AFTEw TT07

/TYPA/AMUENT /STREAM

{MOER

MILES . . . . . . . . . . - .

INTTIAL LATE Id/0er715 T8/05/2! 18/07/11 78/0d8/06 T78/09/195
INITIAL TIME~QEPTH~HQTTUM 1530 0v30 0955 1300 1030

00010 wATER TEwp CENT li.2 26,0 29.5 30.0 28.0

06038 VEPTH=FT 19 LIGHT REMAINS 7.0 6.9 6.5
. 00078 Tuey TRYJOMTR rACH FTU S.0 8.0 10,0 8.0 7.0
2 000Ts THANSP SELCr] METERS Q.89 0.79 0.90 0.80 0.92
4 Uouse  COLOW PT=CO u~NiTs 25 30 20 25 20
4 00yv0 REONM onP My {3 225
b gouve CNOUCTVY FIELD M| CheOmrQ 169 102 10s 10s i1
' w0y Lo PRUAE “G/L 11.3 0.9 .8 8.1 Seb
o Jueuy e Su 0.b0 6,00 T.00 T.60 Telv
& 0ye0s €02 MG/L 2uey 15.0 8,7 1.7 0.l
P Vuelo T aLx €ACO3 MG/L .0 30 kL3 36 e
> * 70299 RESIOUE 0ESS=10y C #G/L 5 26 22 1s e
o 0u6YV TOTaL N N MG/ 0.59 [ P2
» 0us0S OWG N N MGy u.u00 v.200
k. 006LG NM3enma= N TyTat L% 0,380 0.020 0.110 V.9l 0.080
’ 0uedS TOT xJEL ~ LUV4N Y. u90 Ve290

0003v NO2GNO2 N«~TOTAL G/ Je21 V.20 Ools 0.12 0.1

ovoey T INORG., NITHOGEN mMG/L N 0.39 v.28 0.25 01 0.21

Uueed PHOS-TOT wa/L P 0,020 V.050 0,020 0.020 V.03V

W67l PMYS=0IS URTw" mastL P 0.vl0 0.010 o.ulo0 v.0lo V.20

Oveoy T ING C C “G/L 6.0 5.0 3.9 2.8 240

Oyest D QWG C C MG/ EPYY le7 0.5 Ueb 6.9

0uv00 TOT wawd  CALOD G/ 2 33

dyuvlo CALCIUM Ca=TQT 4G/ 1ésv 4.9

0097 MGNSIUM  MGeTOT “G/L 2.0 2.0

0uY¢Y SODTum NA+TOT G/ Se00 6.50

0037 PTSSIUM  ReTuT %/ 1+30 1.60

0uYad CHLIRIVE TuTaL 4G/ b 5 [

Vu9so SULFATE S0e=D[SS nG/L a.4 Te8 4.9 6.0 Teu

01045 1RNN FE.TQT UG/ 1200 140 T80 $70 590

Oluee tROM FEwISS uG/L 20 260 Y] iu0 130

01095 MANGNESE <N uG/L 99.0 Teau 130.uv 60.0 s4.9

01090 =ANUNESE "NV [SS vG/L 1av.0 “e.0 29.9 9.0 K 12.0

0luwe Z1.4C N TOT vusL 20 1vo <v0 210 15y

31516 FEC COL! “FM=FCaR /buumy 99 15 3 10 )

J1073 FECSTREP MFAr AGAR /71G0mL ) lu [Y'] 10 lv

1e2l1 CrunenyL A w6/ CONNMECTD ve00 3.90 6,40 0.00 S.60

3221¢ CriRemyL - ue/L [T 2.30 3.29 1.10 0.0

3221s CHLRDMYL - ue/sL Joeu .10 Y S.00 Ve 00

Tu3uu ~ESIDUE UlS>=l00 ¢ 4G/ 9?r 66 1 36 9%

Tuvel 200WL 4Nk URY af, G/CU. M, 33.0 LY Y] 26.0 2540 13.0

Tuwde are M ek TN NO/L 70Q.udy S0.000 Yud.Quu Jou.u00 550, 00v

*Change to 00530 Residue, total nonfilterable
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